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Preface 


The  purpose,  of  this  study  was  to  conduct  a  comparative 
analysis  of  Department  of  Defense  and  civilian  hospital 
inventory  management  systems.  The.  literature  review 
conducted  led  to  the  development  of  measurement  questions 
which  were  used  in  personal  interviews  of  respondents  at 
three  hospitals:  one  US  Air  Force,  one  US  Army,,  and  one 
civilian.  The  results  of'the  interviews  were  assembled-, 
analyzed,  and  conclusions  regarding  the  inventory,-  management 
systems  studied  were  derived. 

The  completion  of  this  thesis  would  not  have  been 
possible,  were  it  not  for  the  assistance  and  guidance  of 
many  individuals.  I  would  particularly  1-ike  to  thank  LTC 
John  Clarke  for  his  initial  advice  in  developing  this 
research  topic.  I  will  be  forever  indebted  to  Lt  Col 
Phillip  E.  Miller  for  his  steadfast  guidance  and  patience  as 
my  thesis  advisor.  His  insight  and  skill  continually 
nourished  my  desire  to  conduct  this  thesis  research.  I 
would  like  to  thank  the  logistics  staffs  of  Wright-Patterson 
Medical  Center,  Kettering  Medical  Center,  and  Evans  US  Army 
Community  Hospital  for  their  cooperation  in  conducting  the 
interviews  and  providing  pertinent  documentation  on  the 
inventory  management  systems  at  the  respective 
organizations.  For  her  direction  and  assistance  in 
developing  the  final  draft  of  this  report,  I  extend 
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gratitude  to  Mrs.  Jonna  Lynn  Hamrick.  Ultimately,  I  would 
like  to  thank  my  husband,  Roger  and  my  son,  Preston,  for 
bearing  with  me  during  many  hours  of  solitude.  As  a  result 
of  their  understanding,  the  strength  of  the  bond  our  family 
e.'tperiences  has  grown. 

Karen  A.  Lemay 
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Abstract 

^  The  purpose  of  this  thesis  was  to  determine  if  one 
method  of  inventory  management  would  standardize  procedures 
and  minimize  costs  for  Department  of  Defense  and  civilian 
hospitals.  This  was  accomplished  by  conducting  a 
comparative  analysis  of  inventory  management  systems  used  at 
Wright-Patterson  Medical  Center,  Wright-Patterson  Air  Force 
Base,  Dayton,  Ohio;  Kettering  Medical  Center,  Kettering, 
Ohio;  and  Evans  US  Army  Community  Hospital,  Ft.  Carson, 
Colorado. 

The  literature  review  examined  various  inventory 
management  methods  used  for  both  general  and  hospital - 
specific  inventories^ 

/■^The  measurement  instrument  developed  to  gain  information 


on  the  specific  inventory  management  systems  used  at  the 
three  hospitals  was  an  open-ended  questionnaire.  The 
conceptually  clustered  matrix  was  selected  as  the 


methodology  to  conduct  the  analysis. 

The  thesis  concluded  that,  although  different  automated 
systems  were  used  at  the  three  hospitals  studied,  the  basis 
of  each  inventory  management  system  was  Economic  Order 
Quantity  (EOQ).  The  changes  desired  by  all  the  individuals 
interviewed  were  in  the  user  interface  to  the  automated 


systems,  not  in  the  method  by  which  inventories  were 


! 


maintained.  EOQ  is  a  satisfactory  method  of  inventory 
management  for  DOD  and  civilian  hosoitals.  - 
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I .  Introduction 


General  Issue 

The  task  of  supply  management  i»ithin  the  setting  of  a 
medical  facility  is  vary  demanding.  Many  internal  and 
external  factors  impact  upon  a  systematic  approach  to 
maintaining  adequate  supplies  for  the  least  cost.  In  the 
current  atmosphere  of  a  declining  federal  budget,  cost 
becomes  a  major  concern  in  every  aspect  of  supply 
management,  to  include  the  area  of  inventory  manageme.it . 

The  fluctuating  demand  for  medical  supplies  further 
complicates  automation  of  medical  supply  inventory  systems. 
Within  the  Department  of  Defense  (DOD)  hospitals,  there  are 
a  variety  of  methods  used  to  manage  medical  supply 
inventories . 

Justification 

The  United  States  Department  of  the  Army  Surgeon 
General,  Health  Care  Logistics'  office,  expressed  a  desire 
for  a  thorough  examination  of  the  current  inventory 
management  system  to  determine  if  improvements  could  be 
made.  If  improvements  are  realised,  this  should  ultimately 
allow  inventory  managers  to  obtain  improved  effectiveness 
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and  reduced  costs,  and  to  parallel  the  changes  in  the 
defense  budget. 

Research  Objective 

In  order  to  examine  the  current  inventory  management 
systems,  this  researcher  will  conduct  a  comparative  study  of 
the  systems  used  at  one  OS  Air  Force,  one  OS  Army,  and  one 
civilian  hospital.  The  results  of  this  study  will  allow  for 
a  determination  of  whether  one  most  efficient  and  effective 
inventory  management  system  exists,  or  if  any  modifications 
to  existing  systems  would  improve  efficiency  and 
effectiveness . 

Specific  Research  Question 

With  se\feral  inventory  management  systems  currently  used 
by  DOO  and  civilian  hospitals,  can  one  method  be  found  which 
would  standardise  procedures  and  minimise  costs? 

Investigative  Questions 

In  order  to  answer  the  specific  research  question  stated 
above,  ‘■’.e  following  investigative  questions  must  be 
answered. 

Question  1.  What  inventory  management  systems  are 
currently  used  in  logistics  divisions  of  DOD  hospitals  and 
in  materials  management  offices  of  civilian  hospitals? 

Question  2.  How  do  inventory  management  systems  measure 
both  efficiency  and  effectiveness? 
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Question  3.  How  do  the  inventory  management  systems 
differ? 

Question  4.  If  least  cost  is  not  maintained,  where  does 
management  feel  that  improvements  could  be  made? 

Definitions 

It  is  imperative  that  the  following  terms  be  identified 
and  defined  in  order  for  the  reader  to  have  a  clear 
understanding  of  the  terminology  used  in  this  thesis. 

DOD.  This  term  refers  to  the  Department  of  Defense, 
which  includes  the  US  Air  Force,  the  US  Army,  and  the  US 
Navy . 

KMC ■  This  is  an  acronym  for  the  Kettering  .Medical 
Center,  which  is  comprised  of  -(KK),  Kettering  Memorial 
Hospital,  Kettering,  Ohio,  and  (SH-),  Sycamore  Hospital, 
Miamisburg,  Ohio. 

Lead  Time.  Lead  time  is  defined  by  Ammer  as  the  amount 
of  time  between  recognition  of  need  for  an  item  and  receipt 
of  that  item  ( 1 :  201) , 

Order-Point .  An  inventory  control  system  which  is 
regulated  by  the  period  between  orders,  and  in  which  the 
order  quantity  is  fined  (1:228). 

Order  Quantity.  Order  quantity  is  that  amount  of 
material  which  is  ordered  to  replenish  stocks  on  hand. 

Periodic  Reordering.  This  inventory  control  system  is 
the  opposite  of  an  order-point  system.  Under  periodic 
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reordering,  the  period  between  orders  is  fixed,  and  the 
inventories  are  regulated  by  the  quantity  ordered  (1:223). 

Reorder  Point.  The  level  of  inventory  at  which  an  order 
for  replenishment  of  stocks  is  placed. 

Safety_Stock.  Safety  stock  is  defined  as  extra 
inventory  which  "is  needed  to  protect  against  unreliable 
fcrec-^sts"  (1:203). 

Stockout.  Stockout  is  a  condition  in  which  fluctuations 
in  lead  times  for  replenishment  or  usage  of  an  item  cause 
depletion  of  th<-'  item  (1:202). 

Inventory_^u^over  .Rate.  The  number  of  times  that 
inventory  is  required  to  be  replenished  within  a  specified 
period  of  time. 

Scope  and  Limitations 

This  research  effort  will  be  limited  to  review  of  only 
US  Air  Force  and  US  Army  COHUS-based  military  medical 
treatment  facilities,  and  civilian  hospitals.  A  US  Navy 
medical  treatment  facility  will  not  be  studied.  More 
specifically,  the  three  hospitals  under  investigation  are 
Wright-Patterson  Medical  Center,  Wright-Fatterson  Air  Force 
5a.,e,  Dayton,  Ohio;  Evans  US  Army  Community  Hospital,  Ft. 
Carson,  Colorado;  and  Kettering  Medical  Center,  Kettering, 
Ohio . 
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Summary 


This  chapter  identified  both  an  area  for  potential 
improvement  and  for  a  decrease  i-n  costs  in  hospital 
logistics.  In  addition,  a  justification,  specific 
investigative  questions,  and  some  important  definitions  have 
been  included.  The  remaining  chapters  will  attempt  to 
provide  answers  to  the  investigative  questions.  Chapter  II 
will  provide  a  review  of  current  literature,  including  a 
discussion  of  various  inventory  management  methods  in  use;  a 
review  of  the  inventory  management  systems  used  at  both  the 
US  Air  Force  and  the  US  Army  hospital,  as  well  as  the 
civilian  hospital  inventory  management  system;  and  a 
discussion  of  the  factors  used  to  measure  inventory 
efficiency  and  effectiveness.  Chapter  III  will  discuss  the 
measurement  instrument  designed  to  gather  answers  to  the 
.measurement  questions  derived  from  the  investiga  ive 
questions,  the  population  from  which_ the  responses  were 
obtained,  and  the  data  collection  process.  In  addition,  a 
thorough  eKplanaticn  of  the  analysis  which  will  be  used  in 
examining  the  data  will  be  included.  Chapter  IV  will 
describe  the  analysis  of  the  responses  and  the  data 
collected,  and  Chapter  V  will  provide  a  discussion  of  the 
findings  and  recommendations,  as  related  to  the  specific 
investigative  questions  stated  earliei  in  this  chapter. 
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Literature  Review 


II . 

Introduction 

This  literature  review  is  intended  to  enumerate  some  of 
the  current  strategies  that  are  assisting  managers  to 
increase  performance  in  the  area  of  logistics  management. 
This  will-  be  accomplished  through  the  identi ^cation  of 
various  logistical  inventory  management  methods.  In 
addition,  a  review  of  factors  which  contribute  to  measuring 
inventory  effectiveness  will  follow.  The  specific  inventory 
management  methods  used  at  the  three  hospitals  under 
investigation  will  be  fully  described,  based  upon  litsratuie 
provided  by  the  hospital  materials  managers.  A  summary  of 
the  contents  of  Chapter  II  will  conclude  the  Literature 
Review. 

Basic  Inventory  Man aceroent  Systems 

A  variety  of  inventory  management  systems  exist  today. 

In  this  section,  four  of  the  more  commonly  used  systems  will 
be  discussed.  They  are  the  two-bin  system,  the  perpetual 
inventory  system,  the  ABC  inventory  system,  and  the  economic 
order  quantity  system. 

Two-Bin  System.  According  to  Dean  Ammet,  in  his  book 
entitled  Materials  Management,  the  two-bin  inventory 
management  system  "is  the  oldest  and  simplest  system  of 
inventory  control"  (1:210).  Under  this  method,  one  bin  is 
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used  to  store  inventory  equal  to  that  amount  which  would 
normally  be  used  during  lead  time,  in  addition  to  an 
appropriate,  amount  of  safety  sJ;ock.  The  second  bin  is  used 
to  hold  the  remaining  inventory.  "When  the  stock  in  the 
second  bin  is  used  up,  the  order  point  is  reached"  (J.:210). 
At  this  point,  the  required  quantity  of  stock  is  ordered, 
and  the  stookage  from  the  first  bin  is  used.  As  soon  as  the 
requested  stock  is  received,  the  bin  holding  the  lead  time 
and  safety  stock  is  replenished  to  its  former  level,  and  any 
remaining  stock  is  placed  in  the  first  bin  for  current  use. 
Ammer  states,  "the  two-bin  system  is  best  suited  for  items 
of  low  value,  fairly  consistent  usage,  and  short  lead  time" 
(1:210).  Ammer  concludes  his  discussion  of  the  two-bin 
system  by  providing  some  common  uses  for' this  inventory 
management  system,  such  as  office  supplies. 

Perpetual  Inventory  System.  "The  two-bin  system 
actually  is  a  primitive  version  of  a  conventional  perpetual 
inventory  control  system"  (1:210).  Ammer  continues  by 
clarifying  the  difference  between  the  two-bin  system  and  the 
perpetual  inventory  system.  He  states  that  the  perpetual 
inventory  system  does  not  require  a  separation  of  the  stock, 
as  there  are  records  maintained  which  depict  the  amount  of 
lead  time  and  safety  stock  necessary,  as  well  as  the  reorder 
point.  The  card  maintained  for  the  inventory  items  shows 
all  transactions  affecting  the  inventory  level:  issues, 
receipts  of  supplies,  and  quantities  on  order.  With  this 
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system,  the  records  show  the  quantity  on  hand,  as  well  as 

1 

1 

f 

-  i 

} 

1  . 

1 

the  quantity  on  order.  In  this  manner,  the  total  value  of 

inventory  can  be  calculated  easily  (1:211).  The  perpetual 

i 

1  I 

inventory  system  is  commonly  used  by.  companies  for 

I  ’ 
1 

maintaining  production  parts. 

1  ^ 

While  the  perpetual  inventory  system  is  much  more 
expensive  to  operate  than  the  two-bin  system  without 
records,  its  cost  usually  is  more  than  justified  for 
relatively  valuable  items  subject  to  losses  from 
pilferage  ('1:211). 

' 

According  to  Ammer,  the  perpetual  inventory  and  .two-bin 

systems  are  inventory  systems  based  on  a  fixed  reorder 

1 

1 

point.  In  these  systems,  a  fixed  quantity  of  stock  is 

! 

ordered  when  the  quantity  of  inventory  drops  to  a 

predetermined  level.  The  stocks  fluctuate  as  depicted  in 

Figure  1,  below.  , 

1 

i 

Figure  1.  Fluctuations  in  Inventory  over  Time  (1:201) 
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"The  amount  pi  inventory  a  company  carries  is  determined 
by  three  basic  variables:  order  quantity,  lead  time,  and 
reliability  of  forecasts-  of,  materials  usage"'  (1:200). 

Another  inventory  system  which  separates  inventory  into 
categories  for  further  control  is  the  ABC  system. 

ABC  System.  Ammer  describes  the  ABC  system  of  inventory 
control.  This  system  is  designed  to  group  items  by  value: 
high-cost  items  in  group  A;  medium-cost  items  in  group  B; 
and  low-cost  items  in  group  C.  The  group  C  items  are 
managed, with  a  higher  level  of  safety  stock  than  either 
group  A  or  B,  as  it  is  less  expensive.  As  a  result  of  the 
higher  safety  stock  level,  these  items  receive  little 
attention  from  inventory  clerks.  More  time  is  devoted  to 
managing  the  Group  A  inventory,  as  it  accounts  for  70 
percent  of  the  total  inventory  value  (1:221).  A  typical  , 
representation  of  the  three  categories  is  listed  below  in 
Table  1. 


TABLE  1 

ABC  Inventory  Categories  (1:221) 


Category 

%  of  Items 

%  of  Value 

A 

10 

70 

B 

20 

20 

C 

70 

10 
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As  depicted  above,  this  A  it^s  account  for  only  10  percent 
of  the  total  inventory,,  but  70  percent  of  the  total  value. 
The  medium  cost  B  items  account  for  both  20  percent  of  the 
inventory  items,  and  20  percent  of  the  value.  The  C  items, 
which  are  the  least  expensive,  comprise  70  percent  of  the 
total  inventory,  but  only  10  percent  of  the  value  (1:221). 
"With  ABC  control,  it  is  possible  to  risk  fewer  stockouts 
and  reduce  investment  in  inventories"  (1:222).  Ammer  states 
that  prevention  of  stockouts  through  the  accumulation  of 
safety  stocks  can  be  obtained  fairly  inexpensively  for  C 
items.  If  the  same  level  of  safety  stocks  were  accumulated 
for  A  items,  the  total  cost  would  be  much  greater  for  a 
lesser  quantity  of  inventory,  given  that  each  item  is  more 
expensive.  "The  ABC  system  permits  selective  inventory 
control"  (1:221).  , 

The  inventory  control  systems  discussed  above  are  all 
max-min  systems,  otherwise  known  as  order-point  systems. 
Ammer  states  that  the  benefits  of  these  systems  can  be 
enormous  in  the  correct  applications.  Max-min  systems  are 
most  effective  when  both  the  lead  time  and  the  forecasted 
demand  for  the  items  can  be  predicted  accurately  (1:227). 

Not  all  inventory  systems  operate  under  such  static 
conditions.  Ammer  concludes  his  discussion  of  max-min 
systems  by  describing  three  major  weaknesses.  According  to 
a  survey  conducted  by  the  National  Industrial  Conference 
Board,  companies  using  inventory  control  systems  reported 
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that  itiax-min  systems  were  not  effective  for  the  fol,l  owing 
reasons-; 

1)  due  to  a  lack  of  time,  individual  inventory  item 
levels  were  not  reviewed  by  management.  As  a  result,  the 
stock  clerks  were  responsible  for.  establishing  stockage 
levels; 

2)  since  management  does  not  review  each  item's 
inventory  level,  years  may  pass  before  -stockage  levels  and 
reorder  points  are  adjusted  to  coincide  with  changes  in 
demand;  and 

3)  the  posting  of  records  can  lead  to  a  critical  item 
not  being  ordered  in  a  timely  manner.  The  stock  clerk 
responsible  for  posting  the  records  may  not  be  aware  of  the 
need  for  placing  a  new  order  until  the  last  withdrawal  of 
that  item  is  recorded.  The  time  delay  in  receiving  the  new 
order  will  be  partially  dependent  upon  the  period  of  time 
required  to  conduct  postings  to  the  records  (1:228). 

Analytical  Inventory  Management  Systems 

There  are  a  variety  of  analytical  inventory  control 
techniques  which  can  be  used  for  managing  inventories.  One 
such  system  is  called  the  Economic  Order  Quantity  (EOQ) 
system. 

Economic  Order  Quantity  System.  Ammer  states  that  "one 
of  the  most  important  goals  in  materials  management  is  to 
strike  the  most  economic  balance  between  cost  of  possession 


and  cost  of  acquisition  in  determining,  order  quantities" 
(1:239).  These  two  values  are  essential  to  the  use  of  the 
economic  order  quantity  system  of  inventory  management. 

Amraer  defines  the  cost  of  possession  as  a  combination  of 
three  costs:  storage,  obsolescence,,  and  capital  costs 
(1:239). 

Storage  cost  is  comprised  of  the  cost  for  storing  the 
inventories,  such  as  warehousing  and  taxes,  as  well  as  the 
salaries  of  the  personnel  who  work  with  the  materials  while 
in  storage. 

Obsolescence  cost  occurs  when  inventory  for  an  item  has 
accumulated.  Either  there  is  no  demand  for  the  item,  or  the 
demand  is  slower  than  expected,  and  the  item  spoils, 
shrinks,  disappears  or  is  not  used.  Ammer  states  that 
although  obsolescence  can  not  be  predicted,  it  is  possible 
to  apportion  a  percentage  of  the  total  cost  of  possession  as 
a  buffer  against  losses  from  obsolescence.  This  portion  os 
the  cost  of  possession  varies  from  organization  to 
organization,  "but  few  companies  can  hold  it  to  less  than'l 
percent  of  the  value  of  the  inventory  per  year"  (1:240). 

Capital  cost  is  the  final  area  of  cost  of  possession  for 
inventories.  This  is  the  actual  dollar  value  of  the  items 
being  held  in  inventory. 

One  of  the  methods  used  to  determine  the  efficient  use 
of  inventory  capital  is  inventory  turnover.  Ammer  describes 
this  as  the  "ratio  of  sales  to  inventory"  (1:240).  There 
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are  two  ways  in  which  a  company  can  increase  this  ratio:  by 
reducing  inventories  or  by  increasing  sales  while 
simultaneously  maintaining  inventory  costs.  Either 
situation  will  result  in  an  increase  in  available  capital 
(1:240) . 

Ammer  describes  another  method  for  determining  the  cost 
of  capital  in  inventory:  opportunity  cost.  Under  this 
method,  it  is  assumed  that  the  cost  of  capital  is  equal  to 
what  it  would  earn  if  it  were  invested  in  the  most 
advantageous  way  (1:240).  The  range  of  cost  determined  from 
this  method  can  vary  widely.  Even  on  a  month  to  month 
basis,  fluctuations  in  demand  can  drastically  change 
opportunity  costs. 

The  second  value  required  for  the  use  of  the  economic 
order  quantity  system  is  the  cost  of  acquisition.  Ammer 
describes  two  major  costs  which  comprise  the  cost  of 
acquisition!  purchase  and  ordering'. 

Purchase  cost  is  the  money  paid  for  the  items  of  supply. 
This  cost  can  fluctuate,  depending  on  the  quantity  of  the 
Items  ordered.  If  larger  quantities  can  be  purchased,  the 
per  item  cost  is  usually  lower  than  if  smaller  purchases 
were  made. 

Ordering  costs  are  defined  by  Ammer  as  the  other  costs 
involved  with  the  acquisition  of  supplies.  These  include 
transportation,  receiving,  expediting,  and  packaging 
(1:241). 
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Hospital  Invgntorv  Manaoemen*’  sygl-omc 


Material  relating  to  healthcare  and  hospital  inventory 
management  systems  was  very  scarce.  Only  one  reference 
source  could  be  located  which  discussed  inventory  methods 
for  this  unique  group  of  organizations.  Dean  Ammec,  in  his 
book ,  Purchasing  and  Materials  Management  for  Kealth-Care 
Institutions .  stated  three  reasons  why  it  is  necessary  to 
maintain  inventories;  1)  Protection  against  uncertainty; 

2)  Substitute  for  other  costs;  and  3>  Adjustment  of  usage 
to  supply.  As  protection  against  uncertainty,  inventories 
will  serve  as  a  buffer  in  the  event  of  fluctuations  in 
demand  or  changes  in  the  supply  system.  In  serving  as  a 
substitute  for  other  costs,  maintaining  inventories  reduces 
the  costs  involved  with  the  purchasing  and  warehousing  of 
supplies.  As  an  example,  an  item  bought  in  lots  of  1, 
rather  than  lots  of  100,  would  increase  the  administrative 
and  processing  requirements  by  100.  This  would  be  extremely 
costly.  Adjustment  of  usage  to  supply  occurs  when  the 
quantity  of  supply  required  for  use  is  less  than  the  amount 
purchased,  which  results  in  a  quantity  maintained  in 
inventory  (2:118). 

.Ammer  continues,  "Inventory  management  is  the  science 
(and  art)  of  weighing  costs  of  carrying  the  stock  against 
the  losses  that  may  accrue  if  the  material  is  not  available 
when  needed"  (2:118). 
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General  Inventory  Management  Systems.  For  healthcar.e 
institutions,  Ansner  describes  three ftypes  of  inventory 
control  systems:  no  control,  order-point  control,  and  , 
periodic  control.  Some  healthcare  institutions  use  a 
combination  of  these  systems. 

No  Control  Inventory  Management  System.  Ammer 
states  that  the  no  control  system  is'  of  ten,  used  by  smaller 
healthcare  organizations,  wherein  the  cost  of  employing  a 
controlled  inventory  system  is  more  expensive  than  the 
results  that  would  be  achieved.  An  example  of  an 
organisation  which  could  effectively  use  this  system  is  a 
small  nursing  home  (2:119). 

Order-Point  Control  Inventory  Management  Svstem. 
Under  the  order-point  control  system,  a  specific  level  is 
selected  as  the  reorder  point.  Whenever  supplies  fall  to, 
or  below,  that  level,  a  requisition ‘for  new  supplies  is 
processed.  The  time  elapsed  between  order  and  receipt  of 
supplies  from  the  distributor  is  an  important  consideration 
for  this  method  (2:119). 

Periodic  Control  Inventory  Management  Svstem.  The 
third  system  which  Ammer  describes  is  the  periodic  control 
system.  Under  this  method,  the  quantity  ordered  will  vary, 
but  the  time  between  placing  orders  is  constant;  for 
example,  once  every  60  days  (2:120). 


Informal;! y,  both  the  periodic  and  order-point  control 
systems  are  employed  by  hospitals.  Periodic  systems  are 
informally  used  by  hospitals  when  healthcare  sales  personnel 
visit  the  hospital  at  equal  .time-  intervals  to  -replenish 
orders  that  are  needed.  On  the  other  hand,  the  order-point 
system  is  often  used  Informally  with  the  two  bin  system,  in 
which  the  working  and  reserve  stock  are  located.  Once  the 
working  stock  is  depleted,  an  order  is  placed  and  the 
reserve  stock-  is  used  until  the  new  order  is*  received 
(2:120) . 

Ammer  states  that  hospitals  often  have  a  cross  between 
an  order-point  and  a  periodic  system  of  inventory  control. 
This  is  demonstrated  by  the  fact  that  reserves  of  stock  are 
maintained,  either  physically  or  through. a  computerized 
program.  Yet,  at  the  same  time,  a  periodic  ordering , process 
is  accomplished  by  sales  personnel  who  visit  as  frequently 
as  once  per  week  to  receive  new  orders  for  drugs  and 
supplies  (2:121). 

Costs  Involved  with  Inventories.  For  healthcare 
organizations,  Ammer  describes  three  major  costs  involved 
with  inventories:  cost  of  possession,  usually  represented 
as  a  percentage  of  total  inventory  value,  cost  of 
acquisition,  and  cost  of  stockout. 

The  four  major  components  under  cost  of  possession  are 
purchase  quantity,  interest  or  opportunity  cost  storage 
cost,  and  obsolescence  or  shrinkage.  "Purchase  quantity  is 
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usually  the  biggest  determinant  of  inventory  investment  and, 
consequently,  of  average  carrying  cost"  (2:122).  Any 
organization  desiring  to  minimize  inventory  and  carrying 
costs  will  buy  less  quantity,  more  frequently.  However,  the 
supplies  could  be  more  e.^pensive,  as  suppliers  often  provide 
a  reduction  in  cost  for  larger  quantities  purchased. 

Interest  cost  is  defined  by  Ammer  as  the  interest  rate 
that  the  bank  charges  for  an  institution  to  borrow  money. 

If  inventory  could  be  reduced,  the  total  value  of  borrowed 
money  would  decrease  also.  "The  institution  that  is  not  in 
debt  would  use  a  capital  cost  equal  to  what  it  could  earn  on 
the  monev  if  it  were  to  invest  it"  (2:123). 

Storage  cost,  the  third  component,  is  the  amount  of 
money  required  to  warehouse  and  maintain  the  inventories. 
This  cost  is  determined  by  dividing  the  total  annual  cost  by 
the  annual  cost  in  inventory,  and  is  expressed  as  a 
percentage  (2:123). 

The  last  component,  obsolescence  and  shrinkage,  occurs 
when  an  item  of  supply  in  inventory  is  no  longer  needed  by 
the  organization  (obsolescence)  or  when  the  item  is  lost 
either  through  pilferage  (shrinkage)  or  through  neglect  of 
staff  personnel  to  charge  a  patient  for  an  item. 

The  cost  of  acquisition  in  hospitals  is  comprised  of  two 
elements:  first,  the  cost  of  transporting  the  supplies  from 

the  distributor  to  the  hospital,  and  second,  the  cost  of 
redistributing  the  supplies  once  the  hospital  has  obtained 


17 


them' (2 : 126),.  Included  in  the  cost  of  acquisition  is  the 
cost  of  transportation,  the  wages  and  benefits  of  the 
personnel  who  move  the  materials,  and  the  multitude  of  costs 
involved  with  the  purchasing  and  receiving  departments. 

flmmer  points  out  that  the  possibility  of  a  stockout  loss 
"varies  inversely  with  the  inventory  investment”  (2:128). 

To  help  ensure  this  stockout  loss  does  not  occur,  safety 
stock  is  maintained  to  serve  as  a  buffer  when  "lead-time 
usage  is  greater  than  expected"  {2:129).  There  are  two 
circumstances  when  this  can  occur:  1)  demand  is  higher 
than  expected  during  the  lead-time,  or  2)  the  quantity  of 
time  the  supplier  takes  to  ship  an  order  is  greater  than 
anticipated  (2:129). 

Ammer  states  that  the  most  precise  syste.m  used  to 
maintain  inventory  control  for  medical  and  surgical  supplies 
and  drugs  is  "an  order-point  system  that  operates 
periodically"  (2:133).  Under  this  system,  many  items  are 
delivered  on  a  regular,  if  not  weekly,  b.asis,  and  there  is 
an  order  point  set  for  each  item  used  (2:133). 

Aids  to  Inventory  Control  .Methods 

In  order  to  gain  insight  into  the  aids  available  to 
control  inventory  management,  a  review  of  some  of  the 
current  practices  is  provided.  There  are  two  terms  which 
need  clarification  before  proceeding.  The  first  term  is 
JIT,  which  is  an  acronym  for  Just-In-Time.  This  is  a  recent 
forecasting  method  used  in  the  inventory  and  stockage  of 
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supplies.  The  second  tei:n\  is  electronic  data  interchange, 
which  is"  a  method  of  information  transfer  which  uses 
communication  lines.  This  part  of  the  literature  review 
will  focus  on  three  areas  that  are  of  importance,  in  the 
total  process  of  logistics  management:  Just-in-Time,  bar¬ 
code  labeling,  and  automation. 

3ust-In-Time.  The  first  of  the  three  areas  which  were 
reviewed  is  3ust-In-Time,  or  JIT.  Bowersox,  Carter  and 
Monczka  conducted  an  overview  of  an  educational  program  in 
Materials  Logistics  Management  developed  at  the  Graduate 
School  of  Business  Administration  at  Michigan  State 
University  in  1930.  The  purpose  of  the  program  was  to 
educate  future  professionals  in  the  importance  of  materials 
management,  with  a  particular. emphasis  on  three  areas: 
physical  distribution,  manufacturing,  and  purchasing  (3:2?). 
One  subtopic  under  the  area  of  manufacturing  which  was 
taught  to  the  students  is  Just-In-Time.  Bowersox-  states 
that  another  term  for  Just-In-Time  is  "Zero  Inventory” 
(3:32).  "The  Japanese  have  become  e.xperts  in  inventory 
reduction"  (3:32),  which  is  an  important  aspect  for 
manufacturing  (3:32). 

The  basic  philosophy  of  JIT  is  that  inventories  only 
exist  to  cover  problems.  By  reducing  inventories, 
problems  are  exposed  which  then  must  be  solved  before 
inventories  can  be  further  reduced.  (3:32) 

Bowersox  continues  with  a  description  of  several  methods 

which  will  assist  in  accomplishing  the  objectives  of  JIT. 

These  methods  are  reduction  of  lot  sizes,  load  leveling,  and 
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quality  contcol .  If  work  schedules:  can  be  equally  balanced 
with  task  accomplishment  requirements,  and  personnel  can  be 
taught  the  importance  of  maintaining  good  qualify  in  the 
performance  of  their  tasks,  then  the  most  important  aspect 
of  JIT  can  be  accomplished:  attaining  a  reduction  in 
inventory  levels  (3:32). 

"Preventive  maintenance  is  also  important  in  JIT. 

Safety  stock  has  traditionally  been  used  to  cover 
breakdowns"  (3:32).  Safety  stock  is  in  exact  contradiction 
to  the  attempt  to  reduce  stockage  levels.  If  breakdowns 
could  be  prevented,  or  even  reduced,  then  safety  stocks 
would  be  diminished  (3:32). 

Millar  describes  another  approach  to  Just-In-Time  in  his 
article,  "Total  Just-In-Time".  Millar  states  that  "JIT  is  a 
philosophy  to  which  basic  and  well  tried  management  models 
can  be  applied.  It  is  a  process,. not  a  production  control 
tool"  (i2:3). 

Millar  continues  his  discussion  by  touching  upon  the 
importance  of  the  human  resource  in  relation  to  implementing 
the  JIT  strategy.  If  the  program  is  to  work  to  the  fullest 
extent  possible,  then  the  program's  design  must  be  centered 
around  the  personnel  aspects.  Ensuring  that  the  strategy  is 
user  friendly  provides  a  variety  of  benefits.  Some  of  the 
benefits  included  in  Millar's  article  are  a  reduction  in 
inventory,  perhaps  up  to  98%;  improved  quality;  less  waste 
and  scrap;  improved  cash  flow;  a  lower  number  of  handling 
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operations;  and  an  increase  in  teamwork,  worker  motivation 
and  production  (12:3-4). 

Millar  elevates  the  importance  of  the  human  element  of 
JIT  by  stating  that  in  order  to  receive  the  full  benefits  of 
the  JIT  strategy,  development  of  the  system  must  center 
around  people,  as  it  is  people  that  make  things  happen,  not 
strategies  and  plans  (12:6). 

Bar  Code  Labeling.  The  second  of  the  three  areas 
reviewed  is  bar  code  labeling.  In  "Bar  Codes  are  Sales 
Tools,"  Cardais  discusses  the  reasons  why  a  firm  must  use 
bar  code  labeling  in  the  performance  of  its  logistics 
functions.  He  states  that 

providing  quick  delivery,  filling  orders  accurately, 

delivering  on-time,  and  pricing  competitively  is  the 

best  way  to  keep  e.xisting  customers  and  win  new  ones. 

Bar  codes  help  you  do  just  that.  (4:95) 

la  the  area  of  inventory  control,  Cardais  describes  the 
importance  of  taking  accurate  counts  of  supply  levels  to 
keep  error  rates  and  excess  costs  of  duplicate  inventories 
to  a  mini.mum.  Bar  code  labeling  is  the  solution  to  ensure 
accurate  quantities  are  calculated  and  recorded  (4:95).  If 
costs  can  be  decreased  within  the  area  of  inventory 
management  as  a  result  of  the  accuracy  involved  in 
implementing  bar  code  labeling,  then  a  profit  can  be 
realized  (4:95). 

"Bar  codes  reduce  the  hard  costs  of  inventory  taking  by 
cutting  the  labor  costs  of  counting,  data  entry,  management 
review,  and  verification"  (4:95).  Another  benefit  that 
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Cardais  mentions  is  that  if  the  process  of  inventory  taking 
is  more  accurate  and  less  time  consuming,  then  a  firm  will 
not  lose  precious  time  being  closed  for  the  conduct  of 
inventory  processes  {4; 95). 

Another  important  issue  that  Cardais  discusses  is  the 
human  element.  It  has  been  noted  that  employees  who  are 
scheduled  to  conduct  physical  inventories  experience  a 
decrease  in  morale.  With  the  use  of  bar  code  labeling,  the 
inventory  process  is  much  simplified,  and  this  has 
demonstrated  a  positive  impact  on  the  morale  of  individuals 
conducting  the  inventory.  Workers  can  conduct  inventories 
alone.  The  need  for  two-  or  three-person  count  teams  is 
removed,  as  is  the  need  for  extensive  management  review 
(4:95).  In  this  manner,  employees  and  managers  spend  less 
time  with  the  inventory  process. 

Cardais  discusses  the  method  of  determining  error  rates 
based  on  a  percentage  of  the  total  number  of  invoices 
processed.  One  particular  firm  determined  that  its  error 
rate,  based  on  a  figure  of  between  one  and  five  percent  : 
total  invoices,  was  calculated  to  equal  $475,000  (4:95). 

The  process  of  using  bar  code  labeling  produces 
approximately  99%  accuracy  (4:95).  Through  use  of  bar 
codes,  the  firm  could  reduce  error  spending  by  $470,250. 
"The  key  point  is  that  bar  codes  reduce  inventory  taking 


costs  and  improve  inventory  record  accuracy"  (4:96). 


Sadhwani  and  Tyson  approached  the  topic  of  bar  code 
labeling  by  analyzing  the  results  of  telephone  interviews 
with  bar  code  users.  The  respondents  were  a  group  of  "83 
preselected  individuals  who  have  designed,  implemented,  and 
used,  bar  coding  in  their  respective  organizatior^s"  (14:45). 
The  findings  resulting  from,  the  survey  showed  the  areas  in 
which  bar  code  labeling  assisted  the  firms  the  most.  The 
respondents  revealed  that  bar  code  labeling  was  most  often 
used  in  the  .areas  of  receiving,  shipping  and  inventory 
tracking  (14:45).  The  major  reason  for  the  use  of  bar  code 
labeling  in  the  areas  of  "product-movement"  (14:45)  was 
because  the  greatest  need  for  improvement  existed  within 
that  realm. 

.  Sadhwani  and  Tyson  further  commented  that  large 
warehouse  activi.ties  adopted  the  bar  code  labeling  process. 
This  sector  was  convertod  to  ensure  that  supplies  were 
stored  in  their  appropriate  locations,  and  that  locations 
were  recorded  accurately  (14:45). 

Numerous  benefits  were  realised  as  a  result  of 
implementing  bar  code  labeling.  Sadhwani  and  Tyson  found 
that  respondents  of  the  interviews  realized  an  increase  in 
accuracy  and  in  timeliness  of  information,  greater  inventory 
control,  and  a  decrease  in  costs  (14:46).  One  of  the 
respondents  determined  that  the  increase  in  accuracy  of 
inventories  rose  to  a  level  of  99%  (14:46). 
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Some  of  the  interviewees  mentioned  disadvantages  to  bar 
code  labeling,  which  included  initial  costs  of  equipment  and 
a  need  for  continuous  support,  education',  and  training 
(14:46).  It  was  found  by  more  than  one  respondent  that 
"overall  data  collection  costs  increased  after  bar  coding 
was  implemented,  mainly  because  additional  application 
opportunities  were  identified,  cost- justified,  and 
implemented"  (14:46). 

Respondents  to  the  telephone  interview  were  asked  why 
bar  code  labeling  was  implemented  in  their  respective  firms. 
Many  of  the  interviewees  stated  that  "a  need  for  on-line 
systems  was  the  driving  force"  (14:48).  "Bar  coding 
provides  the  most  accurate,  complete,  and  timely  data  that 
can  be  obtained  from  any  source"  (14:48). 

Automation.  The  third  area  reviewed  in  aids  to 
inventory  control  methods  was  that  of  automation.  Robert 
flovack,  in  his  article,  "Logistics  Control:  .An  Approach  to 
Quality,"  conducted  a  research  effort  to  understand  the 
importance  of  control  in  performing  logistics  activities, 
which  for  purposes  of  his  study  included  production 
scheduling,  inventory  control,  warehousing,  and 
transportation  (13:25).  The  method  used  to  obtain  the 
responses  to  this  research  was  a  mail  survey.  Novaok 
received  a  membership  roster  from  the  Council  of  Logistics 
Management  and  randomly  selected  300  high  ranking  logistics 
executives  to  whom  the  survey  was  mailed  (13:25).  One 
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question  which  was  asked  of  the  executives  was,  "Do 
logistics  managers  receive  reports  concerning  the 
performance  of  order  cycle  and  each  of  its  components?" 
(13:23)  Novack  felt  that  in  order  for  a  logistics  manager 
to  have  control,  he  must  know  if  performance  levels  are 
being  maintained  (13:28).  One  of  the  methods  for  the 
manager  to  maintain  control  of  the  order  cycle  operations  i 
through  automation. 

A  specific  area  of  order  cycle  operations  that  managers 
often  have  a  lack  of  control  over  is  transportation,  which 
is  frequently  controlled  by  outside  activities  (13:30). 

"The  shipper  must  rely,  in  part,  on  the  carrier  to  supply 
performance  reports  on  those  transportation  activities  that 
will  affect  the  order  cycle"  (13:30).  As  a  result  of 
automation,  this  necessary  link  for  a  logistics  manager  to 
maintain  control  over  order  cycle  operations  is  bei.ng 
realized  through  the  use  of  electronic  data  interchange 
(13:30).  In  this  manner,  the  shipper  is  able  to  stay 
abreast  of  transportation  movements  until  the  destination  i 
reached. 

Another  theory  of  automation  in  logistics  management  wj 
presented  by  .Haley  and  Krishnan  in  "It's  Tine  for  CALM: 
Computer-Aided  Logistics  Management".  In  this  article, 
these  authors  discuss  the  importance  of  computer-based 
systems  models  to  the  total  function  of  logistics 
management,  including  "facility  planning,  transportation. 


inventory,  handling,  storage  and  communications"  (9:24-25). 
With  the  use  of  simulation,  it  is  possible  to  develop  and* 
test  new  strategies  for  operation  and  decision  making  before 
the  system  is  actually  implemented,  (9:25')  thereby  offering 
a  buffer  on  costs  if  the  system  proves  not  to  be  as  useful 
as  expected. 

automation  of  logistics  management  in  a  hospital  setting 
offers  a  somewhat  different  approach,  as  discussed  in  Krupa 
and  Hamlin's  article,  "Automation  in  Materiel  Management: 

The  Future  is  Wow".  This  article  presented  an  overview  of 
one  hospital's  attempt  at  developing  a  fully  integrated, 
automated,  materiel  management  division  (10:35).  The  process 
of  automating  the  materiel  management  functions  consisted  of 
placing  computers  in  four  areas:  the  pharmacy,  purchasing, 
warehouse  and  central  supply  (10:86). 

The  purchasing  department's  responsibilities  involved 
all  aspects  of  procurement.  Krupa  states  that  a  "new 
application  software  using  a  computer  networking  concept" 
tli>:5$)  was  implemented.  The  implementation  enabled  buyers 
in  the  purchasing  department  to  have  on-line  access  to  a 
central  database  of  information,  necessary  in  the 
performance  of  their  jobs.  As  a  result  of  this  system, 
buyers  had  one  hour  per  day  free  from  purchasing 
responsibilities  (10:86).  Within  the  pharmacy,  "an 
alternate  method  of  controlling  inventory  was  established" 
‘^10:87).  A  plan  was  developed  with  the  supply  distributor 
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to  use  a  hand-held  device  for  entering  required  orders. 

This  information  was  transferred  using  telephone  lines*  and 
Krupa  reports  that  as  a  result  of  this  system,  there  was  "an 
initial  reduction  in  inventory  of  $20,000  and  labor  savings 
of  approximately  one  hour  per  day  in  secretarial  time" 
(10:87).  Additionally,  the  distributor  of  supplies 
delivered  on  a  daily  basis,  which  allowed  the  pharmacy  to 
maintain  a  minimal  amount  of  supplies,  thereby  accomplishing 
Oust-In-Time  inventory  management  (10:87). 

These  two  applications,  which  were  implemented  at 
Highland  Park  Hospital  in  the  materials  management  division, 
demonstrate  that  increased  efficiency  can  result  from 
automating  the  logistics  functions.  "With  the  advent  of 
e':<pert  systems  and  better  use  of  information,  upper-level 
management  can  now  monitor  and  control  lower  levels  of  the 
organization  more  efficiently"  (10:90). 

Conclusion.  "Logistics  management  is  a  total  systems 
concept  with  a  span  of  concern  which  ultimately  encompasses- 
all  the  movemenc  and  storage  activities  within  the  firm  and 
Its  distribution  channels"  (5:52). 

This  literature  review  has  revealed  both  basic,  and 
analytical,  inventory  management  methods  which  are  commonly 
used  by  organizations.  In  addition,  three  aids  to  inventory 
control  methods  have  been  discussed.  Although  Just-In-Tirae 
and  bar  code  labeling  do  not  necessarily  affect  all  areas  of 
logistics  management,  the  literature  revealed  that  positive 
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results  do  occur  with  iaielenieRtatlon  of  these  methods, 
examples  of  automation  cited  Ik  the  literature  provide  a 
complete,  inclusive,  system  concept  to  improvements  in  many 
areas  or  logistics  management,  to  include  inventory 
management . 

The  next  section  discusses  methods  for  measuring 
effectiveness  with  respect  to  hospital  inventory  management 
systems. 

Inventory  Effectiveness  Factors 

As  discussed  in  -Ammer's  Purchasing  and  Materials 
Management  for  Health-Care  Institutions,  there  hre  four 
target?  which  are  necessary  in  order  to  achieve  Invent rry 
effectiveness: 

1.  To  have  material  on  hand  when  needed. 

2.  To  pay  the  lowest-possible  prices  for  purchased 
materials  of  adequate  quality. 

3.  To  minimize  inventory  investment. 

•i.  To  operate  efficiently.  (2:203) 

It  is  imperative  that  materials  managers  objectively 
assess  the  performance  of  the  vendors  they  use.  Vendors  wj. 
unfailingly  provide  prompt  deliveries  of  quality  material 
should  be  praised  for  their  performance,  while  those  vendor 
who  are  tardy  oi  provide  low  quality  pioducts  sh'uii  .ic. ;  Le 
purchased  from  in  the  future  (2:203). 

Purchase  price  oi  supplies  is  an  essential  part  oi  the 
vendor  selection  process.  For  the  military  hospitals, 
choosing  the  vendor  with  the  lowest  competitive  bid  is  ‘■he 
rule  rather  than  the  exception.  For  the  civilian  hospjrals 
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it  is  accessary  to  calculate  the  aggregate  performance. 

"The  simplest  (but  not  the  best)  barometer  of  purchasing- 
price  performance  is  simply  total  purchases  as  a  percentage 
of  institutional  revenues"  (2:208).  This  is  determined  by 
taking  the  total  cost  of  all  purchases  and  dividing  this 
figure  by  the  total  revenues  for  the  hospital.  The  smaller 
the  percentage,  the  better  the  aggregate  performance 
(2:208). 

Minimization  of  inventory  investment  is  measured  by 
inventory  turnover  rates.  This  figure  is  calculated  by 
"dividing  purchases  of  items  carried  in  inventory  by  the 
actual  value  of  the  inventory”  (2:212).  The  key  to 
minimizing  inventory  is  to  find  the  appropriate  turnover 
rate  which  reduces  the  dollar  investment  to  an  acceptable 
level.  Smmer  states  that  inventory  turnover  rates  vary  bi- 
groups  of  items.  For  e-xample,  medical-surgical  s-upplies 
Mill  have  a  highc-  turnover  rate  than  drugs.  For  this 
reason,  inventory  turnover  rates  should  be  calculated 
individually  for  specific  groups  of  items  (2:212-2,13)- 

Hospitals  must  keep  operating  costs  to  a  minimum  in 
order  to  perform  efficiently.  For  the  mateiiai-s  manager, 
this  IS  a  complex  task:  'it  involves  either  a  reduction  in 
personnel,  or  an  increase  in  productivity.  According  to 
Atrener,  "at  least  80%  of  the  materials  manager's  operating 
costs  are  represented  by  the  salaries  and  fringe  benefits 
paid  to  his  staff"  (2:214).  In  some  instances,  the 
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purchase  of  automation  equipment,  such  as  electronic  data 
processing  equipment,  will  permit  a  reduction  in  personnel 
assigned  to  the  materials  management  activity  (2:215). 

Specific  Hospital  Inventory  Management  Systems 

Now  that  general  inventory  and  hospital  inventory 
management  systems  have  been  discussed,  the  following 
subsections  provide  the  reader  with  an  overview  of  the 
inventory  manage.ment  systems  used  at  the  three  specific 
hospitals  under  investigation  within  this  research. 

Mright-Patterson  Medical  Center  Inventory  Management. 

.According  to  air  Force  Manual  167-230,  the  inventory 
management  system  used  at  Wright-Patterson  Medical  Center  is 
a  portion  of  the  Medical  Logistics  System  (MEDLOG).  "The 
MEDLOG  system  is  primarily  an  inventory  control  and 
accounting  system  that  accumulates  and  stores  data  relating 
to  assets  of  a  Medical  Stock  Record  Account"  (6:1-2).  "The 
data  base  for  MEDLOG  consists  of  records  stored  on  permanent 
disk  and  cartridge"  (6:2-2).  Although  the  system  requires 
batch  processing  on  a  daily  basis  to  update  the  data  base. 

It  IS  an  on-line  system  which  is  functional  on  a  stand-alone 
computer  (6:2-1).  Printed  reports,  depicting  end  of  day, 
end  of  month,  and  end  of  fiscal  year  activity  with  the 
automated  system,  are  produced  as  a  result  of  the  batch 
processing  of  the  data  base  records  and  the  transactions 
input  by  the  user  (6:2-3). 
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The  system  is  configured  as  a  drstributed  network  of 
Datapoint  hardware,  which  includes  application  processors, 
data  and  control,  as  well  as  line  and  character  printers, 
and  workstations  (6:2-2). 

Evans  OS  Army  Community  Hospital  Inventory  Manaae'm'ent . 
The  inventory  management  system  used  at  Evans  US  Army 
Community  Hospital  is  SAILS,  otherwise  known  as  the  Standard 
Army  Intermediate  Level  Supply  System.  This  is  a 
computerised -system  that  "includes  all  supply  functions  and 
some  related  stock  fund/financial  processing  and  repotting 
requirements"  (7:13).  This  particular  system  has  the 
capability  of  interfacing  with  the  Standard  Army  .Financial 
Inventory  Accounting  and  Repotting  System  (STARFIARS) 

(7:13).  "Medical  and  dental  materiel .. .may  be  managed  by 
SAILS  Line  Item  Accounting  (LIA)  or  by  a  separate  automated 
or  manual  system"  (7:13).  Whichever  system  is  chosen  to 
manage  medical  and  dental  materiel,  it  should  interface  with 
the  financial  aspects  of  the  SAILS  system  (7:13). 

KMC  .Inventory  Management.  The  inventory  management 
system  used  at  Kettering  Medical  Center  is  Walker 
Inceractive  Systems.  According  to  a  Walker  Systems  product 
brochure,  this  software  application  is  primarily  a  financial 
package  that  is  "designed  for  maximum  flexibility  and 
functionality"  (15:  no  page).  The  system  is  both 
interactive  and  integrated,  in  that  it  provides  interactio.’. 
in  a  real-time  mode  to  maintain  currency  of  financial 


status,  and  it  is  integrated  in  five  ways:  "a  common  data 
base;  common  systems  tools;  common  transactions;  common 
human  interface;  and  common  systems  architecture"  (15:  no 
page) . 

To  assist  in  inventory  management.  Walker  Systems  has 
developed  the  Interactive,  Integrated  Material  Management 
System  (II/MM)  (15:  no  page),  which  is  used  at  Kettering 
Medical  Center.  This  software  provides  the  following 
capabil  ities  :- 

calculates  the  Economic  Order  Quantity  (EOQ)  based  on 
usage  history;  uses  a  head  time  factor  for  reordering 
to  help  maintain  sufficient  supply  based  on  user- 
specified  'loading'  requirements;  tracks  material  that 
has  been  allocated  to  special  projects;  and 
automatically  reorders  materials  which  have  fallen  below 
a  pre-established  reorder  point.  (16:12) 

The  system  is  an  on-line,  fully  interactive,  COBOb-basad 

product  which  has  been  designed  to  "operate  in  most  major 

computing  environments"  (16:12). 


Summary 

The  preceding  chapter  provided  an  overview  of  some  of 
the  current  inventory  management  systems  used  by  hospitals 
and  other  organizations.  Included  in  the  discussion  was  a 
review  of  inventory  effectiveness  factors  used  in  hospital 
inventory  management  systems.  The  methods  of  inventory 
management  used  at  the  three  hospitals  under  investigation 
in  this  research  were  also  discussed.  The  next  chapter  will 
discuss  the  methodology  which  will  be  used  to  find  answers 
to  the  specific  investigative  questions  posed  in  Chapter  I. 
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Ill .  Methodoloi 


rnfcroductioa 

This  chapter  discusses  the  methodology  which  will  be 
used  to  provide  answers  to  the  investigative  questions 
stated  in  Chapter  I.  This  will  be  accomplished  by 
developing  a  measurement  instrument,  in  the  £orm  ot  a 
questionnaire,  to  be  used  in  personal  interviews.  In 
addition,  this  chapter  will  portray  the  development  and 
verification  process  of  the  measurement  instrument,  as  well 
as  a  description  of  the  population  from  which  the  responses 
„in  be  obtained.  Mso  included  will  be  a  comprehensive 
discussion  of  the  analysis  which  will  be  used  to  examine  the 
results  obtained  from  the  interviews.  A  total  of  two  pnaues 

will  comprise  the  research  process. 

phase  one  involved  a  review  of  e.iisting  literature  on 
inventory  management  practices.  During  this  phase,  a 
variety  of  inventory  management  methods  were  reviewed.  The 
information  used  to  complete  this  review  was  obtaineo 
through  the  Defense  Technical  Information  Center  (DTIC)  and 
the  on-Une  computer  search  for  business  related  topics 
located  at  Wright  State  University,  Dayton,  Ohio.  In 
addition,  a  limited  amount  of  information  was  gained  through 
using  the  Wright-Patterson  Medical  Center  hibrary  holdings. 

Phase  two  will  involve  the  development  and  administration 
of  the  research  instrument.  This  instrument  will  be  in  t.he 
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form  of  a  questionnaire  used  in  personal  interviews  of  i  | 

managers  and  employees  working  with-  the  inventory  management  !  *' 

i  f 

systems  at  the  selected  hospitals.  This  researcher  i  j 

developed  measurement  questions  to  answer  the  investigative  j 

questions  from  Chapter  I.  ;  | 

Measurement  Instrument  ,  ' 

As  a  result  of  the  focus  of  this  thesis,  the  researcher 
decided  that  a  questionnaire,  to  be  presented  in  personal  j 

interview  format,  would  be  the  most  appropriate  method  for 
collecting  the  information  necessary  to  answer  the  investi- 

) 

gative  questions  listed  in  Chapter  1.  The  questionnaire  ! 

should  guard  against  interviewer  bias.  This  research  : 

instrument  will  ensure  that  all  personnel  are  asked  exactly  * 

of  the  results.  The  questionnaire  is  located  at  Appendix  A. 

Development  of  the  Instrument.  The  instrument  which 
Will  be  used  to  gather  data  for  this  thesis  was  developed  by 
the  researcher,  in  conjunction  with  subject  matter  experts 
in  the  field  of  logistics  management.  Each  of  the 
measurement  questions  in  the  questionnaire  relates  to 
information  which  is  necessary  to  answer  the  investigative 
questions  located  in  Chapter  I.  The  form  of  response 
expected  to  be  received  is  open-ended.  As  stated  in  Emory, 
open-ended  questions  are  "appropriate  when  the  obgective  is 
to  discover  opinions  and  degrees  of  knowledge"  (3:217).  The 
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first  six-  questions  within  the  questionnaire  pertain  to  the 
background  of  the  subjects.  These  are  followed  by  seventeen 
questions  relating  to  the  inventory  management  system 
currently  used  within  the  respective  hospital. 

Verification  of  Instrument.  The  measurement  instrument 
will  be  verified  using  review  by  both  faculty  and  student 
personnel  at  the  Air  Force  Institute  of  Technology.  In 
addition,  the  instrument  will  be  timed  to  ensure  that  the 
interviewees  will  not  be  kept  from  their  work  for  an 
excessive  amount  of  time.  The  length  of  time  for  the 
interview  process  which  is  judged  by  the  researcher  to  be 
excessive  is  45  minutes. 

Population  .of. ..Concern 

The  population  of  concern  for  this  research  will  be  the 
personnel  working  in  the  logistics  management  offices  at 
Wright-Patterson  .Medical  Center,  Wright-Patlerson  Air  Force 
Base,  Dayton,  Ohio;  Evans  OS  Army  Community  Hospital.  Ft. 
Carson,  Colorado;  and  Kettering  Medical  Center,  Kettering, 
Ohio.  The  sample  which  will -be  selected  from  this  population 
is  comprised  of  individuals  working  with  the  respeplive 
inventory  management  systems  a't  the  specific  hospitals. 
Stratified  sampling  will  be  used  to  determine  the  sample  to 
whom  the  questions  will  be  asked.  The  sample  will  be 
selected  based  upon  a  review  of  the  respective  hospital's 
logistics  management  organizational  charts.  The  total 
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number  of  respondents  from  each  hospital  will  be  dependent 
upon  the  size  of  the  organization,  as  well  as  the  vertical 
hierarchy  within  the  area  of  logistics. 

Design  for  analysis 

This  section  states  each  investigative  question  and 
discusses  the  analysis  which  will  be  used  to  answer  those 
questions,  based  upon  the  data  obtained  in  Phase  two  of  the 
research  process. 

Question  1.  What  inventory  management  systems  are 
currently  used  in  logistics  divisions  of  DOD  hospitals  and 
in  materials  management  offices  of  civilian  hospitals? 

Question  2.  How  do  inventory  management  systems  measure 
both  efficiency  and  effectiveness? 

Question  3.  How  do  the  inventory  management  systems 
differ? 

O'lestion  4.  If  least  cost  is  not  maintained,  where  does 
management  feel  that  improvements  could  be  made? 

Miles  and  Huberman  present  a  variety  of  methods  which 
can  be  used  to  analyze  qualitative  data.  They  state  that 
qualitative  data  appears  in  the  form  of  words,  rather  than 
numbers  (11:21).  The  difficulty  involved  with  the  analysis 
of  words  IS  finding  a  method  of  representation  which  allows 
comparison  and  contrast  in  a  simple  form.  "The  most 
frequent  form  of  display  for  qualitative  data  in  the  past 
has  been  narrative  text". . .which  is  "terribly  cumbersome" 
(11:21).  For  this  reason,  selecting  an  alternate  method  of 
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data  display  will  greatly  enhance  the  qualitative  analysis 
process . 

In  reviewing  the  qualitative- data  analysis  methods 
presented  by  Miles  and  Huberman,  the  researcher  will  be 
using  the  conceptually  clustered  matrix  as  the  technique  for 
analyzing  the  responses  to  the  measurement  questions. 

Miles  and  Huberman  state  that  it  is  difficult  not  only  for 
the  researcher,  but  also  the  reader,  to  understand  "a 
separate  analysis  and  section  in  a  site  report  for  each 
research  question"  (il:U0).  One  method  of  overcoming  this 
volume  of  information  "is  to  cluster  a  few  or  even  several 
research  questions,  so  that  meaning  can  be  generated  more 
easily"  (H:110). 

In  using  this  approach,  the  researcher  can  group  items 
based  on  observations  or  based  on  general  ideas 
Once  this  clustering  of  questions  has  been  developed,  the 
researcher  will  assign  a  scale,  respective  of  the 
clustering,  which  will  aid  in  analysis  of  the  responses. 

hn  example  of  the  conceptually  clustered  .matrix  :s 
displayed  in  Figure  2. 
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Research 

Questions 


Figure  2.  Conceptually  Clustered  Matrix  (11:111) 

Rs  depicted  in  the  example  above,  the  research 
questions  have  been  clustered  into  the  £our  conceptual 
groupings  listed  along  the  top  o£  the  matrix,^  or  x-axis. 
reading  from  left  to  right:  motives,  career  relevance, 
centrality,  and  initial  attitude.  In  parentheses  below  each 
column  heading  is  the  scale  by  which  the  responses  in  that 
column  will  be  rated.  The  ratings  assigned  will  be  used  xn 
the  analysis  of  the  responses.  Along  the  side  of  the 
matrix,  or  y-axis,  the  informants  are  listed,  reading  from 
top  to  bottom:  users  (multipU  users  recorded  as  «tc.) 
and  administrators  (multiple  administrators  recorded  as  A  , 
etc.).  Located  within  the  interior  blocks  will  be  rhe 
actual  responses  of  each  informant,  with  respect  to  the 

heading  at  the  top  of  the  colutttn. 

Th.is  researcher  will  develop  a  conceptually  clustered 
matrix  with  five  column  headings  to  analyse  the  responses  to 


the  measurement  questions  listed  in  Appendix  A.  The 
conceptual  grouping  of  -the  measurement  questions  will 
provide  answers  to  the  .investigative  questions  of  Chapter  I. 
The  columnar,  or  x-axis,  headings  will  be  listed  as  follows 
from  left  to  right:  system,  level  of  satisfaction,  size  of 
hospital,  level  of  inventory  experience/knowledge,  and 
ef f iciency/ef f ectiv'eness  of  the  system. 

The  y-axis  will  consist  of  the  respondents,  listed  from- 
top  to  bottom  in  descending  order,  by  supervisory  position 
within  their  particular  activities.  This  will  be  based  upon 
the  stratified  sample  selected  from  the  organizational 
charts  provided  by  the  respective  logistics  management 
sections  of  the  hospitals. 

The  specific  measurement  questions  from  Appendix  A  which 
will  be  used  as  the  basis  for  the  grouping  of  columnar 
headings  are  as  follows: 

1)  system:  Question  11 

2)  level  of  satisfaction:  Questions  I?-,  13,  14,  IS,  17, 

■  18,  and  19 

3)  size  of  hospital:  Questions  7,  8,  and  10 

4)  level  of  inventory  experience/knowledge:  Questions  6, 

9,  and  15,  and 

5)  ef ficiancy/eff ectiveness  of  the  system:  Questions  IS, 

20,  21,  22,  and 
23. 

The  responses  to  the  questionnaires  obtained  from  the 
interviews  will  be  placed  within  their  respective  blocks  of 
the  conceptually  clustered,  matrix. 
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The  specific  scale  which  will  be  assigned  to  each  of  the 
oolumn‘.j  will  be  determined  after  the  responses  to  the  ques¬ 
tionnaires  have  been  obtiained.  In  this  manner,  the  analysis 
of  the  responses  will  be  more  accurate  and  meaningful. 

The  researcher  will  be  conducting  a  comparison  of  the 
three  hospital's  inventory  management  systems  in  two  ways. 
The  first  method  will  be  a  comparison  of  each  hospital's 
inventory  management  -system.  This  will  be  accomplished  by 
developing  a  conceptually  clustered  matrix  of  the  responses 
by  hospital.  The  second  method  which  will  be  used  is  a 
comparison  by  supervisory  position  across  the  three 
activities  studied.  This  will  involve  developing  a 
conceptually  clustered  matrix,  grouped  by  supervisory 
position  in  descen,ding  order  along  the  y-axis,  with  multiple 
respondents  per  supervisory  position. 

Summary 

This  chapter  has  provided  an  explanation  of  the'  research 
process  for  this  thesis.  The  two  separate  phases  of 
research  have  been  discussed  in  detail.  The  instrument 
development  and  verification  have  been  described,  along  with 
the  population  of  concern.  Additionally,  the  design  for 
analysis  of  the  measurement  questions  has  been  discussed. 
Chapter  IV  provides  a  detailed  discussion  of  the  findings 
and  analysis  of  the  personal  interviews.  Chapter  V  will 
address  the  conclusions  drawn  and  the  recommendations- 
proposed,  based  on  the  results  of  this  research  effort. 


40 


IV .  Findings  and  Analysis 


Introduction 

This  chapter  discusses  the  research  data  collected 
during  the  interview  process.  Both  the  data  collection 
process  and  the  administration  of  the  questionnaire  will  be 
presented.  This  will  be  followed  by  a  listing  of  the 
responses  obtained.  The  final  portion  of  this  chapter  will 
be  a  variety  of  conceptually  clustered  matrix  displays  of 
the  questionnaire  results.  These  displays  will  demonstrate 
trends  and  differences  within,  and  between,  hospital 
inventory  management  systems,  based  upon  the  supervisory 
level  of  the  individuals  interviewed. 

Data  Collection 

The  measurement  questions  listed  in  Appendix  A  were 
mailed  to  the  respective  respondents  in  advance  of  the- 
scheduled  interview.  This  allowed  the  subjects  sufficient 
time  to  gather  their  thoughts  and  develop  responses  prior  to 
the  researcher  meeting  with  the  interviewees.  In  this 
manner,  the  amount  of  time  required  for  the  interviews  was 
minimized.  Then,  telephonic  contact  was  made  with  the 
respective  individuals  to  arrange  for  a  date  and  time  for 
the  personal  interview.  In  order  to  obtain  a  precise 
response,  the  researcher  tape-recorded -as  many  of  the 
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interview  sessions.  Ss  possible,  subject  to- the  respondent's 
approval . 

Questionnaire  Validation 

Due  to-  the  lack  of  medical  logis.tics  personnel  ayailabl 
at  the  Air-  Force  Institute  6,f  Technology,  through  which  a- 
validation  of  the  questionnaire  could  be  conducted,  the 
researcher  performed  this  validation  -with  the  first  group  o 
interviewees  at  Hright-Patterson  Medical  Center.  The 
vai-i'dation  was  accomplished  as  follows.  The  enisting 
questionnaire  from  -Appendix  A  was  used  to  perform  the 
interviews  for  all  the  subjects  at  Wright-?attersoi\  Medical 
Center.  After  conducting  the  interview,  each  interviewee 
was  asked  if  he  thought  any  additional  questions  would  be 
necessary,  in  conducting  this  particular  research,  to  make 
the  questionnaire  a  better  instrument.  None  of-  the  persons 
interviewed  felt  that  additional  questions  were  needed; 
therefore,  the  researcher  made  no  changes  t,o  the  original 
questionnaire  which  had  been  developed. 

Questionnaire  Administration 

The  first  hospital  from  which  subjects  were  interviewed 
was  Wright-Patterson  Medical  Center,  Wright-Patterson  Air 
Force  Base,  Qhio,  All  of  the  interviews  took  place  within 
the  respective  subject's  work  areas,  and  these  interviews 
were  conducted  from  19  April  1991  through  7  May  1991.  A 
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total  of  six  employees  from-Wright-Pafcterson  Medical  Center 
sere  selected  and  intervi'esed. 

The  second' hospital  chosen  to  conduct  the  interviews  was 
Kettering  Medical  Center,  Kettering,  Ohio.  Again,  all  of 
the  interviews  took  place  afc  the  respective  subject's  work, 
areas.  The  interviews  for  employees  at  Kettering  Medical 
Center  were  conducted  from  10  May  1991  through  22  May  1991. 
There  were  five  interviewees  selected  from  Kettering  Medical 
Center. 

The  final  hospital  from  which  employees  were  interviewed 
was  Evans  OS  Army  Community  Hospital,  Ft.  Carson,  Colorado. 
With  this  particular  hospital,  the  interviews  were  conducted 
teiephonically,  without  the  use  of  the  tape  recorder.  The 
researcher  telephoned  the  respective  interviewees  and 
arranged  for  a  date  and  time  to  conduct  the  telephonic 
interview.  A  total  of  five  employees  were  selected  and- 
interviewed  from  5  June  1991  through  11  June  1991. 

Findings 

A  summarized  listing  of  the  answers  obtained  from 
conducting  the  interviews  is  located  at  Appendices  B,  C,  and 
D,  representing  the  responses  from  interviewees  at  Wright- 
Patterson  Medical  Center,  Kettering  Medical  Center,  and 
Evans  US  Army  Community  Hospital,  respectively. 
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Ccneeptutllv  Clustered  Matrices .  Th«  following  section 
is  a  display  of  the  matticss  for  each  of  the  three  hospitals 
interviewed.  In  addition,  the  last  matrix  is  provided  to 
display  the  variations  between  the  hospitals,  based  on 
position.  An  analysis  of  each  hospital  is  included, 
directly  following  the  matrix.  Table  3  depicts  the 
conceptually  clustered  matrix  for  Wright-Patterson  Medical 
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Center,  Table  4  is  a  display  of  the  conceptually  clustered 
matrix  for  Kettering  Medical  Center,  Table  5  portrays  the 
conceptually  clustered  matrix  for  Evans  US  Army  Community 
Hospital,  and  Table  6  delineates-  the  conceptually  clustered 
matrix  across  hospitals  by  position.  » 

The  scale  s.elected  to  analyze  each  of  the  columns  in  the 
tables  is  as  follows:  type  for  system;  low,  moderate  or 
high  for  level  of  satisfaction;  small,  medium,  or  large  for 
s  •  of  hospital;  low,  moderate  or  high  for  level  of 
inventory  experience/knowledge;  and  low,  moderate  or  high 
for  efficiency/effectiveness  of  system. 

The  criteria  used  to  determine  the  scales  is  as  follows. 
For  level  of  satisfaction,  low  indicated  an  individual  that 
did  not  likp  the  inventory  management  system,  moderate 
indicated  an  individual  that  liked  the  system,  but  felt 
major  changes  were  needed  as  improvements,  and  high 
indicated  an  individual  that  liked  the  system  as  it  was.  or 
felt  minor  changes  were  needed.  For  size  of  hospital,  this 
scale  was  based  on  the  number  of  hospital  beds  available. 
Small  indicated  a  range  of  O-lOO,  medium  indicated  a  range 
of  101-300,  and  large  indicated  bed  capacity  greater  than 
300.  For  level  of  inventory  experience/knowledge,  low 
indicated  no  other  inventory  system  experience  except  the 
current  system,  moderate  indicated  experience  with  another 
inventory  system  or  knowledge  of  other  inventory  systems, 
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aisd  high-  indicated,  both  experience  with  other  inventory 
systems  and,  khow^dge  of)  other  inventory  systems,. 

j 


47 


CONCEPTUALLY  CLUSTERED  MATRIX 
(Wright-Patterson  Medical  Center) 
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Wriqht-Patterson  Medical  Center.  Based  upon-  the 
responses  of  the  individuals  interviewed,  the  type  of 
inventory  management  system  "used  at  Wright-Patterson  Medical 
Center  is  an  automated  Air  Force  inventory  management  system 
which  uses  Economic  Order  Quantity  as  the  foundation  for  • 
determining  safety  levels  of  stock  and  order  quantities. 

One  of  the  individuals  interviewed  discussed  the  Central 
Processing  and  Distribution  system,  which  is  a  tri-service, 
tri-logistics  computer  system  used  for  the  distribution  of 
supplies  to  the  respective  clinics  and  wards  within  the 
hospital.  This  system  is  one  level  below  the  inventory 
management  system  that  the  other  five  respondents  discussed. 
Four  out  of  six  respondents  indicated  a  high  level  of 
satisfaction  with  the  system.  These  interviewees  discussed 
a  need  for  minor  changes  to  the  current  system,  but 
otherwise,  were  quite  satisfied.  Three  of  the  respondents 
indicated  that  the  hospital  was  medium-sized,  and  three 
indicated  the  hospital  to  be  large.  The  responses  for  the 
total  dollar  inventory  for  the  hospital  ranged  from  $1 
million  on  hand  to  $21  million  for  an  annual  inventory.  The 
responses  to  the  inventory  t trnover  rate  for  the  hospital 
ranged  from  -1.8  to  12  turns  per  year.  Three  of  the  six 
respondents  stated  that  the  inventory  turnover  rate  was 
between  11  and  12  turns  per  year.  Regarding  level  of 
inventory  experience/knowledge,  five  of  six  respondents 
indicated  a  moderate  level  of  experience/knowledge.  One 
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respondent  had  a  high  level.  For  the  efficiency/ 
effectiveness  of  the  system,  four  of  the  six  respondents 
indicated  the  system  to  be  operating  at  a  high  level  of 
efficiency/effectiveness.  Five  of  six  respondents  stated 
that  fill  rate  was  used  as  a  measure  of  system  efficiency/ 
effectiveness,  with  a  quantitative  measurement  of  95%  as  an 
acceptable  level  of  operation,  in  addition,  two  inter¬ 
viewees  stated  that  turnover  rate  was  also  an  indication  of 
the  efficiency/effectiveness  of  the  system.  Two  inter¬ 
viewees  discussed  inventory,  or  stock  on  hand,  as  a 
measurement  tool;  three  interviewees  indicated  percentage  of 
excess;  one  interviewee  discussed  the  quantity  of  destruc¬ 
tions;  and  one  interviewee  mentioned  customer  satisfaction 
as  a -measure  of  the  efficiency/effectiveness  of  the 
inventory  management  system.  All  six  interviewees  indicated 
that  the  customer  is  involved  in  the  measurement  of  the 
acceptable  level  for  efficiency/effectiveness. 
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Kettering  Medical  Center.  T,he  inventory  management 
system  used  at  Kettering  Medical-  Center  is  cal  led.  Walker 
Interactive  Systems.  This  automated  system  is  primarily  a, 
financial  package  with  materials  management  capabilities. 

."ili  five  of  the  respondents  were  familiar  with  the  system, 
and  three  of  five  respondents  stated  that  Economic  Order 
Quantity  was  the  foundation  for  determining  stookage  and 
reorder  levels.  Three  of  the  five  respondents  indicated  a 
moderate  level  of  satisfaction  with  the  system.  One 
respondent  indicated  a  low  level  of  satisfaction,  and  one 
indicated  a  high  level  of  satisfaction.  A  variety  of 
necessary  changes  to  the  current  system  were  mentioned.  One 
interviewee  stated  that  the  system  did  not  adapt  well  to  the 
hospital  environment;  one  respondent  stated  that  the  system 
was  primarily  a  financial  system,  rather  than  an  inventory 
system;  one  respondent  indicated-  that  the  system  should  have 
a  quicker  response  time  to  fluctuations;  and  one  respondent 
indicated' a  need  to  track  both  stocked  and  non-stocked  lines 
of  supply.  Regarding  size  of  the  hospital,  all  five 
respondents  indicated  the  hospital  to  be  large.  Three  of 
five  respondents  stated  that  the  hospital  had  634  beds,  and 
two  respondents  stated  630  beds.  The  total  dollar  inventory 
for  the  hospital  ranged  from  $800,000  to  $920,000.  Three  of 
the  five  respondents  indicated  the  total  dollar  inventory  to 
be  $800,000;  one  respondent  indicated  $820,000;  and  one 
respondent  indicated  $920,000.  The  range  of  responses  for 


52 


^  - 


the  inventory  turnover  rate  was  from  11  per  year  to  11.5  per 
year.  With  respect  to  the  level  of  inventory  experience/ 
knowledge,  three  of  five  respondents  indicated  a  moderate 
level,  and  two  of  five  indicated  a  high  level.  All  the 
respondents  had  worked  with  inventory  management  systems, 
either  manual  or  automated,  in  previous  employment.  Pour  of 
the  five  respondents  indicated  that  the  inve.ntory  management 
system  operated  at  a  high  level  of  ef f iciency/ef fectiveness., 
while  one  respondent  indicated  a  moderate  level.  Three 
respondents  indicated  stockouts  as  a  measurement  tool;  two 
respondents  indicated  fill  rate;  two  respondents  stated 
timeliness  o:  delivery  of  orders;  and  one  respondent  stated 
inventory  turns  based  on  on-hand  value  and  quantity  of 
chargeouts.  Four  of  the  five  respondents  indicated  that  the 
measurement  of  the  acceptable  level  of  efficiency/ 
effectiveness  is  ensuring  that  supplies  are  available  when 
needed.  One  respondent  indicated  that  a  secondary  product 
should  be  available  if  the  primary  product  is  not.  All  five 
respondents  indicated • that  the  customer  is  involved  in  the 
measurement  of  the  acceptable  level  for  efficiency/ 
effectiveness. 
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‘Evans  US  Army  Community  Hospital.  The  inventory 
management  system  used  .at  Ev.ans  OS- Army  Coirjnunity  Hospital 
is  SAILS,  the  Standard  Army  Intermediate  Level  Supply 
System.  This  system  is  a  standard  army  automated  inventory 
management  system  which  uses  batch  processing  and  controls 
all  material  categories,  not  just  medical.  The  basis  for 
this  inventory  management  system  is  EOQ.  All  five 
respondents  were  familiar  with  the  SAILS  system.  Three  of 
five  respondents  indicated  a  low  level  of  satisfaction  with 
the  system.  These,  individuals  stated  that  the  system  had  a 
high  error  rate,  was  not  responsive  enough,  and  that  the 
system  was  not  on-line.  In  addition,  the  management  of 
e.xcess  stocks  was  difficult  with  SAILS,  and  the  steps 
required  to  input  or  complete  gobs  was  time  consuming.  One 
respondent  indicated  a  moderate  level  of  satisfaction,  and 
one  respondent  indicated  a  high  level  of  satisfaction.  The 
respondent  indicating  a  high  level  of  satisfaction  does  not 
work  directly  with  the  SAILS  system.  In  referenc.s  to  the 
size  of  the  hospital,  four  of  the  five  respondents  indicated 
the  hospital  to  be  medium  sized,  with  195  beds,  and  one 
respondent  did  not  know  the  bed  capacity.  The  total  dollar 
inventory  .for  the  hospital  ranged  from  $4  million  to  S4.5 
million,  with  two  respondents  indicating  $4  million,  and 
three  respondents  indicating  $4.5  million.  Three  of  five 
respondents  indicated  that  the  inventory  turnover  rate  for 
the  hospital  was  every  90  days,  and  two  respondents  did  not 


55 


know  the  inventory  turnover  rate.  With  respect  to  the  level 
of  inventory  experience/knowledge,  three  oX' f ive  respondents 
indicated  a  moderate  level,  and  two  of  five- indicated  a  high 
level.  Four  of  the  five  respondents  indicated  that  the- 
level  of  efficiency/effectiveness  of  the  system  was 
moderate,  and  one  respondent  indicated  that  the  level  was 
high.  Four  of  the  five  respondents  stated  that  the 
measurement  tools  used  are  aero  balance  rates,  demand 
accommodation,  and  demand  satisfaction.  One  respondent 
indicated  that  demand  accommodation  and  demand  satisfaction 
are  measured.  Three  of  five  respondents  indicated  chat  the 
measurement  of  the  acceptable  level  is  90%-100%  for  demand 
satisfaction,  and  65%-S5%  for  demand  accommodation.  One 
respondent  indicated  ‘hat  the  acceptable  level  for  demand 
accommodation  is  70‘?;-85%.  Two  responde.nts  indicated  that 
the  acceptable  level  for  zero  balance  rates  is  0%-8%,  while 
one  respondent  stated  that  it  is  5%-8%.  One  respondent  did 
not  address  the  acceptable  levels  for  demand  accommodation, 
demand  satisfaction,  and  zero  balance  rates.  Two  or  the 
five  respondents  indicated  that  the  customer  is  noc  invoived 
in  the  measurement  of  the  acceptable  level  for 
.efficiency/effectiveness;  one  respondent  stated  that  the 
customer  is  involved;  one  respondent  indicated  that  the 
customer  is  involved  somewhat;  and  one  respondent  stated 
that  the  customer  is  involved  indirectly. 
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CONCEPTUALLY  CLUSTERED  MATRIX 
(Across  Hospitals  by  Position) 
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Conceptually  Clustered  Matrix  Across  Hospitals  by 
Position.  This  matrix  was  designed  by  selecting,  one 
respondent  from  each  hospital  who  worked  in  the  three  levels 
of  management  indicated  on  the  matrix:  senior  management, 
middle  management,  and  direct  supervisor  of  system  users. 

The  basis  for  this  selection  was  the  researcher's 
understanding  of  the  similar!’ y  between  the  positions  of  the 
individuals  at  their  respective  organizations. 

Within  senior  management,  the  respondent  at  Wright- 
Patterson  Medical  Center  (WPMC)  indicated  the  highest  level 
of  satisfaction  with  the  system;  the  respondent  at  Kettering 
Medical  Center  (KMC)  indicated  a  moderate  level  of 
satisfaction:'  and  the  respondent  at  Evans  US  Army  Community 
Hospital  (Evans)  indicated  a  low  level  of  satisfaction. 

With  reference  to  the  size  of  hospital,  WPMC  and  Evans  were 
indicated  as  medium-sized,  and  KMC  was  indicated  as  large. 
WPMC  had  the  highest  value  of  inventory  at  $21  million. 

Evans  maintained  the  ne:vt  largest  inventory,  with  $4 
million,  and  KMC  had  the  lowest  amount  of  inventory,  valued 
at  $800,000.  The  level  of  inventory  experience/knowledge 
was  high  for  all  three  senior  management  respondents.  The 
level  of  ef f iciency/(ef fectiveness  of  the  system  was 
indicated  by  the  respondents  at  WPMC  and  KMC  to  be  high, 
whereas  at  Evans,  the  respondent  indicated  a  moderate  level. 

Within  middle  management,  the  level  of  satisfaction  with 
the  system  was  indicated  as  high  by  the  respondent  at  WPMC, 
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and  low  by  the  respondents  at  KMC  and  Evans,  The  size  of 
the  hospital  was  indicated  as  medium  by  the  respondents  at  ' 
WPMC  and  Evans.  The  respondent  at  KMC  indicated  the  size  as 
large.  The  respondent  at  KMC  had  the  highest  level  of 
inventory  experience/knowledge,  and  the  respondents  at  WP.MC 
and  Evans  indicated  a  moderate  level.  The  .respondent  at 
WPMC  indicated  the  level  of  efficiency/effectiveness  or  the 
system  as  high,  whereas  the  respondents  at  KMC  and  Evans 
indicated  a  moderate  level. 

Within  the  management  level  of  direct  supervisor  of 
system  users,  the  respondents  at  WPMC  and  KMC  indicated  the 
level  of  satisfaction  with  the  system  as  high.  The 
respondent  at  Evans  indicated  a  low  level  of  satisfaction. 
The  size  of  the  hospital  was  indicated  as.  large  by  the 
respondents  at  WPMC  and  KMC,  and  medium  by  the  respondent  at 
Evans.  The  level  of  inventory  e.xperience/knowledge  was 
indicated  by  all  the  respondents  as  moderate.  With  respect 
CO  level  of  efficiency/effectiveness  of  the  system,  the 
respondents  at  WPMC  and  KMC  indicated  a  high  level,  wher^i.' 
the  respondent  at  Evans  indicated  a  moderate  level. 

Across  the  three  levels  of  management  within  a  hospitai 
the  three  respondents  at  WPMC  each  indicated  a  high  level 
satisfaction  with  the  system  and  a  high  level  of 
efficiency/effectiveness  of  the  system.  This  parallels  the 
similarity  of  responses  by  the  interviewees  at  Evans.  Each 
of  the  three  respondents  indicated  a  low  level  of 
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satisfaction  with -the  system,  and  a  moderate  level  of 
ef  f  iciency/.ef  f  ectiveness  -  of  the  system. 

Conclusions 

This  chapter  has  provided  the  reader  with  a  discussion 
of  the  data  collection  and  validation,  procedures ,  the  steps 
involved  in  the  administration  of  the  questionnaire,  and  a 
summarized  listing  of  the  findings  obtained  from  each  o£  the 
interviewees.  In  addition,  an  analysis  of  the  responses 
Within  each  hospital,  and  across  the  three  hospitals,  by 
position,  was  provided  through  the  development  of  the 
conceptually  clustered  matrices. 

Chapter  V  will  discuss  t.he  conclusions  drawn,  and 
recommendations  made,  based  on  the  results  and  analysis 
obtained  from  this  research. 
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V.  Conclusions  and  Recommendations 

Introduction 

This  chapter  discusses  the  conclusions  that  have  been 
derived,  based  on  the  results  of  this  research  process. 
Conclusions,  grouped  by  hospital,  have  been  drawn  for  matrix 
column  headings  in  which  the  magority  of  respondents' 
answers  were  comparable.  In  addition,  this  chapter  provides 
answers  to  the  specific  research  and  investigative  questions 
listed  in  Chapter  I,  as  well  as  recommendations  for  further 
research  in  the  area  of  hospital  inventory  management 
systems.  The  chapter  concludes  with  a  summary  of  the 
benefits  of  this  research. 

Conclusions 

Wrioht-Patterson  Medical  Center.  The  conclusions 
resulting  from  the  analysis  of  the  inventory  management 
system  at  WPMC  are  the  following: 

1)  the  inventory  management  system  uses  EOQ  as  the 
basis  for  stockage  levels  and  reorder  quantities; 

2)  there  e.xists  a  high  level  of  satisfaction  with  the 
current  system; 

3)  the  majority  of  the  interviewees  had  a  moderate 
level  of  experience/knowledge  of  inventory  management;  and 

4)  the  level  of  efficiency/effectiveness  of  the  system 
is  high. 


Kettering  Medical  Center.  The  conclusions  from  the 


analysis  of  the  inventory  management  system  at  KMC  are  as 
follows: 

1)  this  inventory  management  system  also  uses  EOQ  as 
the  basis  for  stockage  levels  and  reorder  quantities; 

2)  there  is  a  moderate  level  of  satisfaction  with  the 
inventory  management  system; 

3)  there  exists  a  high  level  of  experience/knowledge 
within  both  the  senior  management,  as  well  as  the  middle 
management  levels; 

4)  it  is  a  large-sized  hospital;  and 

5)  the  level  of  ef f iciency/ef f ectiveness  of  the  system 
IS  high. 

Evans  US  Army  Community  Hospital. 

The  conclusions  of  the  analysis  of  the  hospital 
inventory  management  system  at  Evans  are  as  follows: 

1)  the  inventory  management  system  uses  EOQ  as  the 
basis  for  stockage  levels  and  reorder  quantities; 

2)  there  is  a  low  level  of  satisfaction  with  the 
inventory  management  system; 

3)  it  is  a  medium-sized  hospital; 

4)  the  majority  of  interviewees  had  a  moderate  level  of 
inventory  experience/knowledge;  and 

5)  the  level  of  efficiency/effectiveness  of  the 
inventory  management  system  is  moderate. 

Of  the  three  systems  investigated  during  this  research, 
the  system  used  at  WPMC  was  the  most  efficient  and  effective 
inventory  .management  system  studied,  although  the 
respondents  from  that  organization  stated  that  modifications 
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to  the  system  would  be  useful,  the  system  performed  its 
functions  in  a  very  satisfactory  manner. 


Investigative  Questions. 

Question  1.  Mhat  inventory  management  systems  are 
currently  used  in  logistics  divisions  of  DOD  hospitals  and 
in  materiel  management  offices  of  civilian  hospitals? 

The  systems  used  by  the  three  hospitals'  under 
investigation  are  automated.  WPMC,  KMC  and  Evans  each  have 
EOQ  as  the  basis  of  their  systems. 

Question  2.  How  do  inventory  management  systems 
measure  both  efficiency  and  effectiveness? 

The  inventory  management  systems  at  WPMC  and  Evans  have 
definitive  quantitative  measures  to  determine  efficiency  and 
effectiveness.  For  WPMC,  these  factors  are  measured  by  a 
$5'H  fill  rate.  At  Evans,  demand  satisfaction,  demand 
accommodation,  and  zero  balance  rates  are  the  factors  used 
to  measure  efficiency  and  effectiveness.  For  demand 
accommodation,  the  range  is  65%-85%;  for  demand 
satisfaction,  the  range  is  90%-100%,  and  for  sero  balance 
rate,  the  range  is  0-8%.  K.MC  did  not  have  a  quantitative 
value  to  measure  efficiency  and  effectiveness.  Ensuring 
that  supplies  are  available  when  needed  is  the  measure  of 
efficiency/effectiveness . 

Question  3.  How  do  inventory  management  systems 

differ? 
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As  stated  previously,  all  three  inventory  management 
systems  researched  are  automated.  Evans  differs  the  most 
from  the  other  systems  in  that  it  is  a  standard  system 
covering  all  classes'  of  supplies,  not  just  medical.  The 
system  at  WPMC  is  an  Air  Force  system  which  has  been  used 
for  medical  inventory  management  for  many  years.  KMC  uses  a 
financial-based  system  which  also  has  materials  management 
capabi 1 i ties . 

Question  4.  If  least  cost  is  not  maintained,  where 
does  management  feel  improvements  could  be  made? 

Although  the  issue  of  least  cost  was  not  addressed 
directly,  the  respondents  did  discuss  areas  where 
improvements  in  the  respective  inventory  management  systems 
could  be  made.  At  MPMC,  a  desire  for  more  ad  hoc  queries 
and  user  interface  were  mentioned.  The  respondents  at  KMC 
stated  that,  as  the  system  is  more  financial -based  than 
inventory,  it  does  not  respond  well  to  hospital  inventory- 
specific  factors,  such  as  fluctuations  in  item  demands  and 
the  need  for  tracking  both  stocked  and  non-stocked  items 
with  multiple  storage  locations.  The  respondents  at  Evans 
stated  that  the  inventory  management  system  needed  to  be  on 
line,  rather  than  batch  processed,  and  should  be  capable  of 
providing  ad  hoc  queries  and  specific  reports. 

Specific  Research  Question.  With  several  inventory 
management  systems  currently  used  by  DOD  and  civilian 
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hospitals,  can  one  method  be  found  which  would  standardize 
procedures  and  minimize  costs? 

This  research  concluded  that,  in  fact,  each  of  the  three 
hospitals  studied'  uses  the  same  basis  for  management  of 
inventories:  EOQ.  although  there  may  exist  several 
automated  inventory  management  systems,  the  core  which  is 
responsible  for  setting  stockage  levels  and  reorder  points 
is  identical . 

The  majority  of  individuals  interviewed  expressed  a 
concern  for  the  lack  of  responsiveness  of  their  specific 
exterior  automated  system,  but  no  respondents  discussed  a 
need  for  a  different  basis  for  the  management  of 
inventories.  The  major  complaint  for  the  three  systems 
studied  was  that  the  systems  needed  to  provide  pianagement 
specific  inquiries.  With  this  capability,  reports  and  ad 
hoc  queries  would  be  both  on  line  and  real  time. 

This  research  supports  the  conclusion  that  SOQ  is  a 
method  which  is  capable  of  standardizing  procedures  across  . 
DOD  and  civilian  hospitals. 

Recommendations 

Hospital  inventory  management  systems  offer  a  variety  -:r 
areas  for  further  research.  Based  on  the  conclusions  of 
this  research  effort,  more  extensive  studies  are  needed  to 
determine  if  a  DOD-wide  inventory  management  system  is  a 
viable  alternative.  This  topic  of  research  could  be  a 
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follow  on  study,  using  this  thesis  as  a  foundation  for  the 
method  of  comparison,  or  as  a  source  of  existing  systems 
which  could  be  used  in  a  comparative  analysis  of  a  greater 
number  of  hospital  inventory  management  systems.  In  order 
to  determine  if  a  DOD-wide  inventory  management  system  is  a 
viable  alternative,  further  research  on  a  larger  number  of 
DOD  hospitals  would  be  helpful.  In  addition,  inclusion  of 
US  Navy  hospitals  could  prove  beneficial. 

A  second  area  for  further  research  is  a  cost  comparison 
of  one  EOQ-based  system  against  another.  This  would  provide 
another  foundation  by  which  two  or  more  inventory  management 
systems  could  be  compared  with  respect  to  costs 
minimisation. 

Summary 

As  the  Department  of  Defense  budget  continues  to 
decline,  the  military  services  will  be  forced  to  cut  costs 
and  operate  more  efficientiy  in  every  respect.  This  will 
include  the" provision  of  medical  supplies  to  customers 
within  the  hospital  environment.  The  benefit  of  this 
research  effort  is  that  it  can  serve  as  the  foundation  for 
further  researchers  attsmpiinji  to  determine:  1)  where  cost 
sa  mgs  can  occur  as  a  result  of  improving  efficiency  and 
effectiveness;  and  2)  whether  standardizing  inventory 
management  across  DQD  healthcare  activities  is  possible. 
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A~ppendix  A:  Questionnaire 


Dear  Fellow  Professional: 

Enclosed  is  a  questionnaire  for  individuals  working  with 
hospital  inventory  management  systems.  You  are  part  of  a 
sample  of  hospital  employees  chosen  to  participate  in  this 
research. 

This  research  is  important  to  providing  insight  into 
inventory  management  systems  currently  used  by  hospitals. 
This  questionnaire  was  distributed  baseci  ''.pon  the  need  for  a 
comparison  of  inventory  management  systems  at  a  OS  Army 
hospital,  a  US  Air  Force  hospital,  and  a  civilian  hospital. 
You  were  selected  from  within  those  parameters  to 
participate  in  the  research.  I  will  be  combining  your 
responses  with  those  of  other  logistics  professionals,  and 
will  ensure  the  confidentiality  of  your  answers. 

Your  participation  in  this  research  is  necessary  to 
determine  if  a  more  efficient  or  effective  inventory 
management  system  is  available  for  hospitals  to  use.  I 
request  that  you  review  the  attached  pages  to  familiarise 
yourself  with  the  questions  which  I  will  be  asking  you.  I 
will  be  contacting  you  telephonical ly  in  the  nest  two  weeks 
to  schedule  an  interview  appointment  at  your  convenience. 

Thank  you  for  your  cooperation  and  support  of  this 
research.  If  you  would  like  to  receive  a  summary  of  the 
questionnaire  results,  you  may  inform  me  at  the  time  of  our 
interview. 


Sincerely, 

Karen  A.  Lemay 

Captain,  Medical  Service  Corps 
Graduate  Student,  Information 
Resource  .Management,  AFIT 
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BACKGROUND 


Thf  following  questions  relate  to  your  background  and  your 
current  positic'i  within  the  area  of  health  cate  logistics. 

L.  What  is  your  current  position? 

What  are  your  specific  responsibilities? 

2.  If 'applicable,  how  many  employees,  do  you  supervise? 

3.  How  long  have  you  been  in  this  position? 

4.  How  long  have  you  been,  employed  by-  this  ho.,'-ital? 

5.  If  applicable,  what  other  positions  have  you  served  in? 

6  v,>ve  you  had  any  other  experience  with  inventory 
'.ahagement  or  other  inventory  systems? 

If  -y.es,  what  were  your  responsibilities  and  level  of 
knowledge? 

CURRENT  INVENTOR?  MANAGEMENT  PRACTICES 

The  following' groups  of  questions  relate  to  the  inventory 
and  inventory  management  systems  currently  in  use  at  your 
nospi tal . 

7.  What  is  the- bed  capacity  of  your  hospital? 

8.  What  is  the  total  dollar  inventory  for  your  hospital? 

9.  Do  you  know  v’,.at  an  inventory  turnover  rate  is? 

10.  What  is  your  hospital's  inventory  turnover  rate? 

11.  Can  you  describe,  the  current  inventory  management 
system  used  at  your  hospital? 

12.  Has  your  hospital  always  used  the  current  system? 

If  no,  wnat  other  system  was  used? 

13.  Why  was  the  system  changed? 

14.  Do  you  think  the  cucient  ■'ystem  is  better 'than  the 
previous  one? 

15.  Is  there  any  area  within  the  current  inventory 
management  system  which  you  feel  needs  improvement? 

If  yes,  what  is  that/are  thos-i  area(s)? 

16.  Are  you  familiar  with  any  other  inventory  management 
systems? 
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If  yes,  would  one  of  those  systems  perform  better  for 
the  specific  needs  of  your  hospital? 

Which  one? 

17.  If  you  are  not  familiar  with  any  other  inventory 
management  systems,  can  you  de'scribe  what  the  ideal 
S  stem  would  do  for  your  hospital? 

Do  any  of  the  inventory  management  systems  dfescribed 
by  the  interviewer  provide  the  changes  necessa'cy  to 
improve  your  inventory  management  procedures? 

18.  Is  your  hospital  known  for  any  ur'que  specialties? 

If  yes,  what  is  it/are  they?  ; 

19.  Do  these  specialties  cause  an  increase  in  demand  for 
related  medical  supplies? 

If  yes,  do  your  current  inventory  managemehc  procedures 
provide  adequate  levels  of  these  supplies? 

Do  you.  have  a-  listing  of  these  supplies  that  show  an 
i.  rease  in  demand? 

20.  How  do  you  measure  efficiency  with  respect  to  your 
inventory  management  system? 

What  is  considered  100%  efficient? 

What  is'  an  acceptafala  levei? 

21.  How  do  you  measure  effectiveness  with  respect  to  your 
inventory  management  system? 

What  is  considered  100%  effective? 

What  is  an  acceptable  level? 

22.  Who  determines  the -standard  by  which  the  acceptable 
level  is  measured? 

23.  Is  the  customer  involved  in  the  measurement  of  the 
acceptable  level  for  efficiency  and/or  effectiveness? 

.f  yes,  can  you  describe  the  customer’s  involvement? 
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Appendix  B':  Wf ioht-Patterson  Medical  Center  Summarized 
Responses 

Background  Inforaation 

The  responses  obtained- from  Question  i  through' Question 

5  have  been  displayed  in^ Table  2,  page  44. 

Question  6.  Have  you  had  any  other  experience  with 
inventory  management  or  other  inventory  systems? 

If  yes.  what  were  your  responsibilities  .and  level  of 
knowledge? 

-Yes.  I  had  three  years  experience  in  another  Air  Force 
facility  in  Germany.  Additionally,  I  havespent  8  months 
working  on  a  comparative  study  of  Air  Force  inventory 
managemenc  systems  and  civilian  hospital  inventory 
management  systems. 

-Not  in  the  mil-tary.  I  was  an  assistant  store  manager 
in  retail  before,  but  nothing  with  medical. 

-Before  the  service,  I  managed  a  grocery  store.  The 
company  had  an  inventory  team  to  count,  but  ordering  was  my 
responsibility.  I  have  been  in  this  field  for  i5  years,  so 
.most  of  my  experience  is  related  to  medical. 

-The  .Air  Force  has  been  using  EOQ  for  as  long  as  I  can 
remember.  But,  I  have  worked  in  satellite  positions  that  j 

have  used  precursors  to  the  current  system.  I  have  been  in  I 

medical  equipment  management  most  of  the  time.  ■  [ 

-Yes.  I  worked  in  medical  logistics  as  the  MCOIC.  and  j 

was  responsible  for  inventory  management.  I 

-Yes.  I  have  spent  8  years  in  service,  with  6  years  in  ; 

base  supply.  Those  positions  have  been  centered  around  j 

inventory  management  and  special  assets  management,  such  as  i 

weapons,  mobility  bags,  and  risk  kits. 

Current  Inventory  .Management  Practices 

The  combined  responses  from  the  interviewees  are  listed 

by  question  number  below. 

Question  7.  What  is  the  bed  capacity  of  your  hospital? 

-24S  operating  beds.  Typically,  our  census  ranges  from 
150-200. 

-300. 

-325.  i 


I 
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-Expandable  to  320  beds. 

-About  2 SO  bed^.  ' 

-About  300 .  .  ,  . 

Question  8.  What  is  the  total  dollar  inventory^ror  your 
hospital?  ,  - 

-$21  million  annually  for  our  medical  operating 
supplies. 

-$1.3  million,  with  about  one  month  on  hand^ 

-We  maintain  about  $3.5  million  on  hand  and  in  transit. 
Close  to  $2  million  is  in  transit,  with  ,about  $1.5  million 
on  hand,  depending  on  the  pipeline. 

-We  have  about  $1  million  stocK  on  hand,  with  about  $3 
million  on  order,  in  rransir,  and  on  hand. 

-The  toca!  dollar  inventory  for  Central  Processing  and 
Distribution  (CPSD)  is  about  $150,000. 

-About  $20  million. 

Question  9.  Do  you  know  what  an  inventory  turnover  rate  is? 

-Yes. 

-Yes . 

-Yes. 

-Yes. 

-Yes. 

-Mo, ‘not  e.xactly. 

Question  10.  What  is  your  hospital's  inventory  turnover 
rate? 

-11  to  12  times  per  year. 

-11  to  12  times  per  year. 

-Our  inventory  turns  about  every  one  and  one-half  to  two 
months . 

-We  have  two  to  two  and  one-half  months  on  hand,  and  our 
stocks  are  rotating  through  at  least  that  often. 

-In  CP&D.  we  turn  our  inventory  about  11  times  per  year. 
-I  don't  know. 

Question  11.  Can  you  describe  the  current  inventory 
management  system  used  at  your  hospital? 

-The  Air  Force  inventory  management  system  is  based  on 
the  MEDLOG  computer  system.  The  foundation  for  the  system 
IS  historical  consumption  data  maintained  "by  the  computer. 
Economic  order  quantities  (EOQ)  are  based  on  dollar  value 
and  pipeline  history.  The  safety  level  is  also  determined 
by  the  computer.  We  have  some  capability  to  intervene 


73 


manually  and  change  items  such  as  pipeline  times  and 
sources.  85%-90%  of  the  6,000  lines  are  under  the  control 
of  the  computer. 

-It  is  a  modified  ABC  type  of  inventory  management 
system.  The  computer  system  classifies  items  by  annual 
usage  and  dollar  cost  expenditure.  They  are  then  placed  in 
one  of  six  categor"  's.  Based  on  which  category  it  is  in, 
that  determines  the- 'Air  Force  usage  of  EOQ.  We  maintain  a 
lower  safety  level  and  things  of  that  nature  for  high 
turnover/high  cost  items. 

-The  Medical  Materiel  Management  System.  This  includes 
inventory  control  and  requisitioning.  We  have  the  authority 
to  restock  recurring  items  in  this  warehouse,  and  therefore, 
act  as  a  wholesaler.  We  are  authorized  to  stock  what  the 
customer  needs,  based  on  demand  history.  Demand  history  is 
retrievable  for  the  past  12  months. 

-EOQ.  That  IS  .the  system  we  use. 

-In  CP6D,  we  use  a  tri-service,  tri-logistics  computer 
system.  Based  on  consumption,  it  sets  levels,  reorder 
points,  and  gives  weekly  requirements  lists  for  activities 
to  be  used  in  reordering.  The  computer  supports  medical 
supply  records,  and  provides  the  capacity  to  receive,  issue, 
and  track  costs. 

-Mo,  I  don't  feel  that  I  know  what  it  is,  and  would  .lot 
feel  comfortable  answering  that. 

Question  12.  Has  your  hos-pita;  always  used  the  current 
system!  If  no,  what  other  system  was  used? 

-This  system  ha.s  been  in  use  since  1569,  but  they  have 
used  different  computer  platforms.  There  have  been 
revolutions  in  that  system.  There  is  more  data,  more 
responsive  computers,  and  it  is  no  longer  a  batch  system 
processed  on  a  base  mainframe.  We  now  have  real  time 
interface  with  a  minicomputer  dedicated  to  our  appl ications . 
The  basic  formulas  for  EOQ  determination  have  stayed  the 
same. 

-I  know  it  has  for  the  last  7  to  9  years. 

-.About  20  years  ago,  the  system  was  manual.  This  system 
IS  Air  Force  wide.  Currently,  it  is  an  on-line  system  that 
has  been  in  place  for  2  to  5  years.  Prior  to  this,  we  had  a 
punched  card  system  with  batch  processing.  The  advantage  to 
this  system  is  that  people  move  in  the  Air  Force,  and  they 
will  know  the  system  when  they  arri'/e  at  a  new  duty  station. 

-The  Air  Force,  since  I  can  remember,  has  always  used 
EOQ  calculated  with  safety  levels  and  pipeline  times.  The 
formula  has  changed  drastically  with  the  conversion  to  the 
different  systems. 

-CP&D  has  been  in  existence  for  about  two  and  one-haif 
years.  We  previously  used  a  civilian  company's  inventory 
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management  system..  When  the  trl-logistics  system  was 
developed,  the  other  s-ystem  was  replaced.  Prior  to  the 
civilian  system,  it  was  a  manual  syste.m. 

-■I  think  they  have  always  i>asically  used'  the  same 
system.  It  has  used  different  computer  systems,  but  the 
basic  supply  philosophy  has  been  the  same.  It  has  just 
evolved. 

Question  13.  Why  was  the  system  changed? 

-Enhancement.  The  IBM  punched  card  system  was  time 
consuming,  and  not  easy  to  update.  Inf otmation  processing 
with  the  current  system  is  much  better. 

-Because  the  Army,  Navy  and  Air  Force  went  to  a  tri¬ 
service  program.  They  had  no  choice  in  the  change. 

-I  think  the  same  philosophy  has  always  been  there,  but 
there  have  been  changes  to  hardware  and  sottware.  In  those 
terms,  the  system  hasn’t  changed.  There  are  just  greater 
opportunities  for  mors  power  and  more  speed. 

Question  1-1.  Do  you  think  the  current  system  is  better  than 
the  previous  one? 

-The  current  system  is  quite  good,  given  that  the- 
military  operates  under  certain  constraints.  Me  warehouse 
and  have  a  larger  volume  of  due-ins  than  you  would  find  in  a 
civilian  hospital. 

-Yes,  much  better.  Some  things,  such  as  accountability, 
inventory,  etc.  (the  basic  concepts)  haven't  changed.  .The 
tools  have. 

-The  current  system  is  better.  It  is  easier  to  c. direct 
errors.  It  has  made  things  better.  The  older  system  used 
batch  type  procedures. 

-No.  The  previous  system  had  better  reporting  and  ad- 
hoc  query  capability. 

-I  never  used  the  previous  computer  system.  I've  only 
used  the  new  one. 

Question  15.  Is  there  any  area  within  the  Cuppenc  Inl^en'topy 
management  system  which  you  feel  needs  improvement?  If  yes, 
what  IS  lhal/are  those  areas? 

-I  am  not  fully  satisfied  with  its  capabilities.  It  is 
not  as  flexible  and  powerful  for  performing  database 
queries.  He  would  like  to  extract  specific  data  for 
analyses,  and  the  system  is  not  designed  for  that.  My 
second  concern  is  that  the  system  is  designed  to  carry  out 
an  Air  Force  policy,  which  might  be  becoming  outdated.  The 
future  can  lead  to  more  responsiveness.  There  are  studies 
underway  to  transfer  responsibility  for  transportation  of 
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suppn.es  froin  the  military  to  OPS,  who  cal.  provide  next-rday 
delivery.  Additionally,  ie^uests  for  supplies:  could  be 
transferred' directly- to  the  Defuse.  Personnel  Support,  Center - 
(pPSC)  through  Electronic- Data  rliiterchange  (Elil')  from  oar 
computers' to  the  vendors  computer,  eliminating,  some  of  the 
time:delays. 

-Yes ,  'I  think  there-  are  a  lot  .-of  areas  that  are  prime 
targets  'for  in^rovemeht.  The  biggest  area  is  within  -the 
computer  systems,  and  the  lack,  of  decision  support 
Inf ofmation '  that  they  provide  the  ^teriel  manager.  The 
system  will' not  allow  for  ad'-hoc  reporting  and  extracting 
data  you  might  :waht.-  It  is  .not  a  user-friendly  system.  It 
is  very  bard-  wired.  Anothe'r  area  is  .the  handicaps  pl'aced  on 
.us  to  abide  by  the  Pederal  licquisitioii-Regulati.on  -(FAR). 

There  tare  the  contracting  reguir,^ents,  or  obstacles,  that 
slow  us  down.  The.  third  area  would  be  in  Just-In-Time 
services-.  Our  computer  won^t  accept  a  Just-In-Time  system. 
-It  is  going  to;  tell  us  wheti  to  order  and  how  much  to  order, 

-There  are  system  limitations  which  need -improvement  ^ 
such  as  storage.  This  system  can  only  take  one  storage 
code.  In  the  newer  system',  multiple  storage- locations  will 
be  allowed.-  This  is  why  things  are  in  stock  .number 
sequence. 

-The  system  is  working  for  the  way  the  system. is 
designed.  I,t  would  be  better  if  we  could  set  everyihing  up 
oh  contract  the  way  a  civilian  hospital  does.  I  like  JIT 
and  BPA,  Placet  Purchase  Agreements. 

-The  current  system  needs  -better  report  capability. 

There  are  reports  that  we  don't  get  which  hurt  us,  such  as 
fill  rate  and  monthly  issues  by  item.  'We  don’t  really  have 
the  report  capability  of  the  previous  system. 

-You  have  to  always  say  there  is  room  for  improvement. 
Customer  relations  have 'improved  w.lth  the  creation  or 
expansion  of  customer  service.  If  I  look;  at  hase-  supply  and 
compare  it  to  medical  supply,  base  supply  has  a  research 
lection  that  I  like.  They  research  out  and  find  what  the 
customer  needs.  There  are  reasons  for  that,  but  still  I 
like  that  about  base  supply.  I,  think  we  need,  to  upgrade  the 
computer  system,  and  I  realize  that  is  being  worked  on. 

Question  16.  Are  you  familiar  with  any  other  inventory 
management  systems?  If  yes,  would  one  of  those  systems 
perform  better  for  the  specific  needs  of  your  hospital? 

Which  ,pne? 

-Yes,  stockless  inventory-management.  1  would  be  very 
reluctant  to  use  this  system,  as  this  means  transferring 
responsibility  for  inventory,  management  to  a  contractor.  In 
the  military,  you  must  be  able  to  respond  to  other  concerns, 
such  as  flight  line  accidents,  military  disasters,  and 
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deploying  soldiers  on  short  notice.  >1  doh.'t  think  we; 'can 
fully  rely  on  a  contractor  to  provide  that,  kind  of  servtoe. 
Moreover,  m^y  ,cf  the  War  Reserve/:Mateciel  (wiai)  items  =that 
we  manage  are  expira^tion  dated  and  are  used  in  peacetime. 

By  using  the  ‘.type  of  inventory  management .  system  we  are, 
using  now,'  it  enabl.es  ^  to  rotate  expiration  dated"HRM 
ite^.  I  -would  expect  to  -see  us  -using- 'the  same -kind  of 
safety  level/EOQ  based-'^'reorder  point  that  we '-uk;e,  today ,  but 
tailoring  it  for  much  shorter  pipelines,  much- shorter - 
delivery  times  and  much  more  responsive  'deliveries  within 
the  hospital-. 

-I- :have  not  worked  with  any. 

-Very  few.  I  have  read  a  few,  but  I  am  not  qualified 
about  the  other  ones. 

-Mot  really,  just  the  Air  Force  systems.  I  haven't 
worked  with  any  others.  , 

-Mo,  just  .what  has  been  mentioned., 

-The  standard  base  supply  system..  No,  I  can't  answer 
that.  Right  now,  we  , are  so  integrated  into- this  one,  I 
don't  think  -we  can  change.  Xbu  have  to  have  that  continuity 
within  the  service. 

Question  17.  If  you  are  not  familiar  with  any-  other 
inventory  management  systems,  can  you  descrilie  what  the 
ideal  system  would  do  for  your  hospital?  Do  any  of  the 
inventory,  management  systems  described  by  the  interviewer 
provide  the  changes  necessary  to  improve  your  inventory 
management  procedures? 

-The  current  system  is  goo.d,  especially  if  it  can  be 
fine-tuned  and  modifieti.  It  does  a  lot.  It  establishes  and 
calculates  the  EOQ  and  the  reorder  point,  based  upon  which 
of  the  six  categories  it  is  in.  The  concept  of  the  basic 
system  is  not  bad;  -you  just  can't  interface  with  it  very 
mucS.  Having  an  interface  to  track  with  other  computer 
systems  within  the  hospital  for  workload  usage  would  be 
helpful . 

-The  basic  system  is  good,  but  it  needs  modifications. 

We  are  looking  at  a  new  computer  system,  especially  enhanced 
hardware. 

-JIT.  This  would  cut  down  on  warehouse  space 
requirements,  and  eliminate  having  excess  stock  on  hand,  due 
to  lengthy  pipelines.  I  would  like  to  see'base  contracting 
out  of  the  picture,  and" take  on  those  responsibilities 
ourselves-, 

-The  ideal  s.ystem  would  have  report  capabilities  for, 
instantaneous  ad-hoc  queries  on  any  item,  daily  reports  of 
activities  as  related  to  the  medical  logistics  system,  and 
be  more  user-friendly.  Most  of  the  concerns  deal  with 
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-coinput^r  ihterfaps  and'comput’er  support  that  we  get  or  don't 
get'^  ,  '  '  . 

-We  have  the  basis  for  all  of  it  within  our  own  system. 
It  is  a  matter  of  adjustments. 

-^Question' 18.  Is- your,  hospital  known  for^any  unique 
specialties?  If  yes,  :wEat  is  it/are. they? 

-We,  are  one  of  two  Bdspitals  in  the  Air  Force  to  have  a 
Clinical  Hyperbaric  'Chamber.  We  also  conduc^t  ihteroperative 
.radiation  therapy. 

-YeSj  hyperbar,ic  medicine,  cardiovascular  surgery,  .and 
interdperative  radiation  therapy. 

-As  a  medical  center,,  we'  carry  as  many  specialties  as 
possible, 

-I'm  not  sure. 

-Open  heart  surgery. 

-Sure.  Within  the-  Air  Force,  we  have  either  the  first 
in  a  specialty  or  share  that  with  maybe  one  other  hospital. 
Hyperbaric 'medicine  and  Magnetic- Resonance'  Imaging. 

Question  19.  Do  these  specialties  cause  an  increase  in 
demand  for  related  medical,' supplies?  If  yes,  do  your 
current  inventory  management  procedures  provide  adequate 
levels  of  these  supplies?  Do  yd«.  .hive  a  listing  of  these 
supplies  that  -show  an  increase  in  demand? 

-Hyperbaric  medicine  probably  results  in  a  few  more 
specialized  supplies,  although  I  don’t  think  it's  a  big. 
impact.  Yes,  the  current  system  provides  adequate  supplies. 

-Cardiovascular  is  difficult.  The  other  two  are  hot. 
Yes.  These  supplies  are  more  closely  monitored,  due  to  cost 
and  criticaUty.  No,  I  don't  have  a  listing  of  these  itdms. 

-Yes,  but  our  inventory  control  system  can  handle  it. 

-Medical  Centers  are  the,;oaly  activities  authorized  to 
have  specialties.  No,  our  c  .rrent  inventory  management 
procedures  don't  provide  adequate  levels  of  these- supplies . 
We  stock  about  5400  lines,  and  our  stock  status  report 
states  that  about  2100  lines  have  problems.  Some  of  the 
reasons  for  these  may  be  that  the  customer  requested  the 
wrong  item  initially,  or  has  not  ordered  them  after  the 
first  request, .  Also,  the  initial  estimation  of  quantity 
usage  may  have  be'eh  wrong,  which  leaves  us  with  excess 
stock.  Quarterly  training  classes  for  customers  are  trying 
to  be  implemented, 

-Not  on  our  supplies. 

-Initially,  yes.  They  sure  do.  I  think  that  levels 
out.  Yes,  they  do.  Certain  factors  :have  to  be  in  there  and 
those  factors  have  -to  be  evaluated  in  the  right  way.  There 
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is  alii’ays'  some  .hiunan  input  there  and  there  is  always  some 
things  that  can  get  in  there  and‘ skew  it  up, 

Question  20.  How  do  you  measure  efficiency  with  respect  to 
your  inventory  management  system?  what  is,  considered  100% 
efficient?'  What  is  an  acceptable,  level? 

-Efficiency  is  measured  by  turnover  rate,  what 
percentage  of  .your  inventory  is  .'stratified  across 'excess, 
and- the  £^-11  rate.  Also,  we  should' ensure  orders  equal 
sales.  It  is  the  ratio  of  total  investments  in  inventory 
required  to  produce  a  particular  volume  of  output  in:sales. 
We  would  be  100%'  efficient  if  we  could  reduce  the  cost  of 
investments  to  zero 'Which  are: .necessary  to  produce  outputs 
required  to  be  provided  to  the  medical  community.  There  is 
not  an  absolute  goal.,  that  once  achieved,  is  always 
acceptable.  In  the  Total  'Quality  Management  arena-,  your 
efficiency,  should'  continually  be  improving  over  time  without 
a  loss  of  effectiveness  in  providing  what  is  needed  for 
patient  care. 

-Efficiency  is  measured  by  turnover;  fill  rate,  which  is 
the  most  common  Air  Force  wide,  being  the  percentage  of 
times  you  can  provide  any  quantity  of  item  requested; 
economic  retention,  is  it  cheaper  to  keep  the  item  than  to 
I  get  fid  of  it;  excess  quantities;  and  destructions.  100% 

efficient  would'be  nothing  reported' as  excess,  no 
destructions,  no  economic  retentions,  and  a  very  good 
5  turnover  rate.  That  wouldn't  be  good'-for  the  hospital 

because  our  fill  rate  would  be  much  less  than  95%.  The 
acceptable  level  is  a  95%  fill  rate. 

-It  is  managed  by  reports,  such  as  the  Medical  Stock 
Status  Report.  This  report  lists  identified  items  which  are' 
outside  the  inventory  management  parameters.  The  computer 
analyzes  what  is  on  hand,  how  it  is  being  used,  and  humans 
make  decisions.  A  95%  fill  rate  is  the  acceptable  level. 

-It  is  measured  by  fill  rate.  A  100%  fill  rate  would  be 
100%  efficient.  The  Air  iPorce  standard  is  95%.  The  less 
stock  on  hand  to  maintain  the  fill  rate,  the  better. 

-We  have  no  way  for  CPSD.  Medical  logistics  measures 
100%  efficiency  by  fill  rate,  but  we  have  no  capability. 

-I  guess  you  could  look  at  a  lot  of  different  factors. 

I  wouH  look  at  my  fill  rate.  Also,  you  don't  want  to  be 
holding  a  lot  of  inventory.  You  can't  have  that.  No,  I 
don't  know  what  someone  considers  100%  efficient.  A  95% 
fill  rate  is -the  Air  Force's  acceptable  level. 

Question  21.  How  do  you  measure  effectiveness  with  respect 
to  your  inventory  management  system?  What  is  considered 
100%  effective?  What  is  an  acceptable  level? 
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The  responses  obtained  from  Question  1  through  Question 


5  have  been  displayed  in  Table  2,  page  44. 

Question  6.  Have  you  had  any  other  .experience  svith 
inventory  management  or  other  inventory  systems? 

If  yes,  what  were  your  responsibilities  and  level  of 
knowledge? 

-Yes,  I  have  been  a  medical  Supply  Officer  on  two 
occasions,  one  in  manual  accounts  and  one  in  automated.  In 
addition,  I  have  also  served  as  a  Chief,  Logistics  Div;.-:!-?!'.. 
During  an  assignment  in  Europe,  I  was  responsible  for  the 
systems  for  the  command,  to  include  ftMME2?.\S,  mediiial 
supply,  and  medical  maintenance. 

-Mo,  just  with  the  manual  system.  Ail  the  rest  has  b-,- 
in  SAILS. 

-No.  .'.:ct  with  SAILS  at  this  hospital. 

-Yes,  I  was  a  Division  Medical  Supply  Officer  (DMSI  £ ;. 
j  manual  system.  He  had  a  400  line  inventory. 

‘-Yes.  I  have  worked  with  MEDSTOCK,  CPLD,  .AKSDCPAS,  and 
SAILS. 

Currenc  Inventory  Management  Practices 

The  -ombined  responses  from  the  interviewees  are  l„st.*d 
by  question  number  below. 

Question  7.  Hhat  is  the  bed  capacity  of  your  hospital? 

-1?5  beds. 

-l'?f  beds. 

-1.S5  beds. 

-iff  beds. 

- 1  dor. ' t  know . 

Question  3.  Hhat  is  the  total  dollar  inventory  fo;  yo”,r 
hospit.ai? 

-54  million,  which  includes  PWRS,  Preposi'ioned  Har 
Reserve  Stocks. 

-approximately  $4  million. 


-$4.5  million. 

-About  $4.5  million. 

-About'  $4.5  million,  including  PWRS,  Prepositioned  War- 
Reserve  Stocks. 

Question  9. 

-Yes . 

-Yes . 

-Yes . 

-Yes. 

-Yes. 

Question  10. 
rate? 

-I  do  not  know  the  exact  figure. 

-Every  90  days.  SAILS  determines  this  for  us. 

-Our  inventory  should  turn  over  every  90  days.  It  is 
geared  to  do  that. 

-It  doesn't  come  out  on  reports.  They  look  at  it  from 
different  angles.  He  shoot  for  a  1:1  ratio  on  i:iventory 
turnover.  We  carry  90  days  of  supply  and  that  turns  ovvi.- 
pretty  equally. 

-Wo,  I  don't  actually  know  what  the  inventory  turnover 
rate  is. 


Do  you  know  what  an  inventory  turnover  rate  is 


What  is  your  hospital's  inventory  turnover 


Question  11.  Can  you  describe  the  current  inventory 
management  system  used  at  your  hospital? 

-SAILS,  which  stands  for  the  Standard  Army  t.itermediat- 
Level  Supply  System.  It  is  operated  by  other  than  she  Army 
.Medical  Department.  SAILS  is  not  a  good  system;  it  is 
horrible.  The  system  is  often  updated  for  other  activities 
which  causes  us  to  bomb  out.  The  basis  of  the  system  -r 
EOQ.  Only  five  Army  Medical  Activities  are  still  using 
SAILS  today.  We  are  in  the  process  of  changing  to  TA.MMIC, 
the  Theatre  Ar.my  Medical  Management  Information  System. 

-SAILS.  It  computes  and  generates  everything  tha*-  .. 
needed. 

-Currently,  we  at-  using  SAILS.  Tl  is  s.-r*-"!  .s  a'  ■ 
compute  order  ship  time  to  determine  our  reorder  points. 

“SAILS  IS  the  system  we  use.  It  is  nit  a  good  syst-m. 
It  IS  automated,  which  is  better  than  a  manual  system,  but 
it  IS  non-specific.  It  handles  all  classes  of  supply,  and 
is  not  good  for  class  VIII,  or  medical,  supplies. 

-S.AILS  is  the  current  system,  but  we  are  getting  ready 
to  switch  to  TA.MMIS.  SAILS  is  the  standard  Army  system  tha 
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has  ail  material  categories,  not  just  medical.  It  is  a 
batch  processing  system,  and  has  everything  in  it. 

Question  12.  Has  your  hospital  always  used  the  current 
system?  If  no,  what  other  system  was  used? 

-We  have  used  SAILS  for  12-14  years.  Before  that,  the 
system  was  manual . 

-Wo.  They  used  to  have  a  manual  system  with  stock 
record  card  sets  for  each  line  item. 

-Before  SAILS,  it  was  a  manual  system.  ■  SAILS  has  been 
in  use  for  about  10  years. 

-Yes,  except  for  the  manual  system  before  that.  We 
converted  in  about  1380. 

-I  believe.  It  has  been  in  existence  for  about  10 
years.  Before  that,  it  was  manual. 

Question  13.  Why  was  the  system  changed? 

-For  automation. 

-Automation  was  the  way  to  go.  It  was  the  ne.'  wave  of 
the  future. 

Question  14.  Do  you  think  the  current  system  is  hettei  ih. 
the  previous  one? 

-Yes.  A  manual  system  wouldn't  survive  m  ..iday's 
environment. 

-Yes . 

-Yes . 

-Yes. 

-Yes. 

Question  15.  Is  there  any  area  within  the  current  inventor 
management  system  which  you  feel  needs  improvement?  If  yes 
what  is  that/are  those  areas?  ■ 

-Yes.  Data  -;uery  capability  is  poor;  the  ability  to 
design  and  produce  reports  is  limited.  This  i.mpacts  on  ■ 
ability  for  the  Army  Medical  Department  to  conduct  business 
C.AIL3  is  to  a  great  extent  a  batch  system,  which  is 
r..-:r.jssei  at,  a  remote  location.  This  complicated  of  i 

»m  has  a  high  error  rate. 

-Wo.  I  fee!  that  SAILS  does  the  job  quite  well. 

-There  aie  a  few.  The  steps  you  have  to  take  to  zapa: 
or  complete  a  job  are  very  time  consuming,.  The  excess 
program  within  SAILS  needs  improvement  in  how  the  system 
manages  it.  It  is  a  poor  system  for  management  because  it 
often  gives  you  one  day  to  compute  excess;  otherwise,  the 
system  will  revert  back,  transfer  the  excess  into  operating 
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stocks  again,  and  the  procedure  for  reporting  the  excess 
starts  over  again^ 

-Yes.  It  is  not  an  on-line  system.  Often,  cycles  don't 
run  and  reports  are  late.  The  Directorate  of  Logiscrcs 
(DOL)  at  Ft.  Carson  inputs  our  information-  into  the  SAILS 
system.  St.  Louis  is  the  regional  data  center  where  the 
information  is  sent.  At  St.  Louis,  it  is  batch  processed, 
and  often  we  don't  receive  our  daily  runs.  The  biggest 
problem  is  that  too  many  people's  hands  are  in  the  pot. 

SAILS  is  not  responsive  enough.  It  is  also  not  Specific 
enough  to  cover  the  needs  of  Class  V.III  medical  supplies, 
such  as  shelf^  life,  expiration  dates,  and  life  or  death 
medical  needs. 

-Yes.  It  should  be  more  on-line  and  more  responsive. 
With  SAILS  being  a  standard  Army  system,  we  have  a  regional 
data  center  in  St.  Louis.  It  is  an  Army  Materiel  Command 
center.  The  systam  would  be  more  timely  if  it  were-  on-line. 

Question  16.  Are  you  familiar  with  any  other  inventory 
management  systems?  I.f  yes,  would  one  of  those  systems 
perform  better  for  the  specific  needs  of  your  hospital? 
Which  one? 

-Yes,  TAMHIS.  It  is  an  Array  Medical  Department  cyct.-m. 
The  possibility  of  designing  local  reports  is  unlimited.  It 
is  an  on-line  system  which  has  a  very  quick  response.  ?hi3 
system  will  be  the  only  one  used  in  both  TOSE  and  TDA  Army 
medical  activities. 

-Yes.  AMMEDPAS  and  the  bar  code  system. 

-I  am. familiar  with  MEDSTCCK  and  TAMHIS.  I  have  read  i 
lot  .about  them,  but  not  worked  with  them.  Yes,  the  TAMMI3 
system  will  be  a  good  system  for  us.  It  is  an  o.a-li,ae 
system,  not  depending  on  the  cost  level  for  batch 
processing. 

-Hot  intimately,  but  I  am  somewhat  familiar  with 
MEDSTOCK  (Medical  Stock  Accounting  System).  Yes,  TAMHIS 
will  be"  an  in-house  system,  with  only  a  few  people 
interfacing  with  the  system. 

-Only  military  ones,  and  only  as  an  observer.  Th-y  -s.-- 
basicaliy  the  same. 

Question  17.  If  you  are  not  familiar  with  any  o'he. 
inventory  management  systems,  can  you  describe  wha ;  the 
ideal  3y.item  would  do  for  your  hospital?  Do  any  of  the 
inventory  management  systems  described  by  the  interviewer 
provide  the  changes  necessary  to  improve  your  inventory 
management  procedures? 

Question  iS.  Is  your  hospital  known  for  any  unique 
sptcialties?  If  yes,  what  is  it/are  they? 
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-=No,  we  are  just  a  ;MEDpac,  MMical  Department  activity,- 

-I-  don't  think  so. 

-No. 

-Sot  really..  We  do  a  lot  or  orthopedics. 

-No,  -not  really.  Me  have  a  lot  or  retirees  and  deliver 
a  lot  of  babies. 

Question  19-  bo  these -special  ties  cause  an- increase  in 
demand  for  related  medical  supplies?  If  yes,  do  your 
current  inventory-  management  procedures  provide  adequate 
level's- of  these  supplies?  Do  you  have  a  listing,  of  these 
supplies  that  show  an  increase  in  demand? 

Question-  30.  How  do  you  measure  efficiency  with  respect  to 
your  inventory  management  system?  What  is  considered  100% 
efficient?  What  is  an  acceptable  level? 

-2  ways.  TJie  traditional  -method  is  to  compare  0 
balances  to  costs  of  holding  inventory.  The  second  method 
is  the  number  of  complaints  from  the  Comptroller,  which  is 
what  I  use  as  a  measure.  There  is  no  level  that  is  100% 
efficient,  fls  long  as  -the  boss  isn't  beating  me  up,  thet 
that  IS  an  acceptable  I'^vei . 

-SnIIiS  does  that  by  computing  the  demand'  satisfaction 
rate.  1CG%  efficient  is  when  we  have  everything  requested 
within  our  inventory.  Sometimes  we  have  0  balances.  The 
acceptable  level  is  S0%-100%  for  demand  satisfaction. 

-'Me  measure  that  by  excess  levels  (the  less  excess,  the 
more  efficient  the  system).  Also,  correct  reorder  points 
and  correct  order  ship  times  help-  measure  efficiency.  If 
your  reorder  points  are  too  low,  you  won't  have  enough  stock 
on  hand.  Nothing  requires  us  to  be  100%  efficient.  'les, 
there  is  an  acceptable  level  which  is  measured-  by  demand 
accommodation.  Health  Services  Command  guidelines  stipulate 
55%-85%  to  be  an  acceptable  level. 

-Some  areas  to  look  at  are  excess  management, 
to  customers,  due-ins  to  our  inventory,  the  quantity  of 
local  purchases  being  made,  and  the  quantity  of  supplies  in 
transit.  Ko.  there  is  not  a  level  which  is  100%  efficient. 
Some  of  tne  measures  of  the  acceptable  level  are  that  not 
more  than  10%  of  inventcry  on  hand  should  be  excess.  .Also, 
you  could  look  at  inventory  accuracy.  „  ?ou  should,  e.’.ve 
greater  chan  98%  accuracy  on  inventory.  In  other  words,  not 
more  than  2%  of  lines  should  have  greater  than  a  530.00 
variance  in  extended  values. 

-Health  Services  Command  and  Army  Regulation  so-iJl  set 
out  the  rules  by  percentages  through  the  demand 
accommodation  rates.  Being  100%  efficient  would  be  to  ha”“ 
everything  the  customer  wants.  The  acceptable  level  is  a 
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range  of  70%-85%  demand  accommodation,  you  don't  want  to 
have  100%  because  you  get  overstocked. 

Question  21.  How  do  you  measure  effectiveness  with  respect 
to  your  inventory  management  system?  What  is  considered 
100%  effective?  What  is  an  acceptable  level? 

-Again,  there  are  two  ways.  The  traditional  method  is 
through  0  balances,  as  well  as  the  demand  accommodation  and 
.demand  satisfaction  rates.  The  second  method  is  through 
complaints  received  from  customers.  The  boss  cares  about 
customer  satisfaction.  If  customers  complain,  that  area 
needs  attention.  There  is  no  level  that  is  100%  effective. 
The  acceptable  level  is  very  subjective  and  qualitative. 
Regardless  of  how  good  a  job  you  do,  if  you  don't  have  good 
public  relations,  then  you  aren't  worth  anything. 

-Again,  SAILS  computes  this  for  us  by  determining  the 
demand  accommodation  rate.  100%  effective  would  be  when  the 
depot  provides  all  supplies  needed  in  a  timely  manner  so 
that  local  purchases  are  not  required.  The  acceptable  level 
for  demand  accommodation  is  65%-85%. 

-The  most  important  measure  is  0  balances.  If  they  are 
kept  to  a  minimum,  you  are  doing  an  effective  job.  0 
balances  are  at  a  minimum  if  you  have  less  than  8%  of  total 
lines  at  0  balance.  100%  effective  as  unreasonable.  Demand 
satisfaction  is  a  measure  of  effectiveness,  and  Health 
Services  Command  stipulates  that  level  to  be  90%-100%. 

-There  is  more  than  one  measure  used.  Demand 
satisfaction  rate,  demand  accommodation  rate, and  0  balance 
rate.  Actually,  these  three  measures  tie  in  to  both 
efficiency  and  effectiveness.  If  you  run  an  efficient 
system,  you  should  have  low  0  balances.  Inventory  accuracy 
applies  too.  To  be  100%  effective,  there  are  management 
objectives,  which  are  specified  percentages  which  we  should 
be  meeting.  These  are  75%  for  demand  accommodation,  and  95% 
for  demand  satisfaction.  The  acceptable  level  is  the 
management  level,  which  is  a  range  of  the  percentage  which 
we  should  be  meeting.  For  demand  accommodation,  you  should 
accommodate  a  request  65%-85%  of  the  time.  For  demand 
satisfaction,  the  management  level  is  90%-100%. 

-The  measurement  used  is  demand  satisfaction.  To  be 
100%  effective  would  mean  that  you  must  meet  all 
requirements,  but  I  think  that's  unreasonable.  The 
acceptable  level  is  to  have  5%-8%  zero  balance  variance  on 
our  stocked  lines. 

I  Question  22.  Who  determines  the  standard  by  which  the 

j  acceptable  level  is  measured? 
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-Tao  groups  or  people.  The  first  is  the  boss,  whether- 
that,  be  the -Hospital  Commander,  the-Depiity  Consnander  for 
administration,  the  -Deputy-  Corarander., .  Clinical  Services-  or . 
tne  Chief',  Nurse.  These  individuals-  lean  on-me  when  I  need 
to  be.  The  second  is  the  customer.  If  they  aren’t  happy; 
then  I'm  not  doing  my,  job  properly, 

-Health- Services  Command,,  our  major  command,  and  ,the 
Department  of  the  Army. 

-Health  Services  Command,  and 'the  Department  of  the 
Army .  -  ' 

-The  Department  of  the  Army  and^Health  Services  Command. 
Health  Services  Command  uses  Army  Regulation  40-61  ,as’ their 
guidance,  and  most  df..the  regulations  are  -pretty  reasonable 
for  operating  your  medical,  account. 

-Health  Services  Command  sets  the  standards  by  which  we 
operate  through  Army ^Regulation  40-61. 

Question  23.  Is  the  customer  involved  in  the  measurement  of 
-the  acceptable  level  for  efficiency  and/or  effectiveness? 

If  yes,  can  you  describe  the  customer’s  involvement? 

-Yes.  The  customer  is  the  be  all  and  end  all.  They 
determine  everything. 

-No,  the  customer  is  not. 

-No,  they  aren’t. 

-Indirectly.  They  don’t  have  any  say  in  the  statistic 
we  produce..  Based  on  their  requirements ,  we  determine  our 
performance  indicators,  such  as  demand  accommodation  and 
demand  satisfaction.  The  customer’s  requirements  could 
change  month  by  month,  and  'the  Medical  Supply  Officer  would 
either  meet  or -not  meet  the  performance  indicators. 

-They  are  somewhat.  They -must  be  aware  that  when  they 
get  supplies  from  us,  they  must  do  it  in  a  consistent 
ma'nner.  The  customer  must  understand  how  their  demand 
requests  affect  us.  it  is  difficult  to  build  seasonal 
demands  into  an  automated  system. 
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a.  Yes  b.  No 


3.  The  benefits. of  AFIT  research  can  often  be  expressed  by  the  equivalent 
value  that  your  agency  received  by  virtue  of  AFIT  performing  the  research. 
Please  estimate  What  this  research  would  have  cost  in.  terms  of  manpower 
and/or  dollars  if  it  had  been  accomplished  under  contract  or  if  it  had 
been  done  in-house. 

Man  Years _ ,  $ _ ^ _ • 


4.  Often  it  is  not  possible  to  attach  equivalent  dollar  values  to 
research,  although  the  results  of  the  research  may,  in  fact,  be  important. 
Whether  or  not  you  were  able  to  establish  an'equivalent  value  for  this 
research  (3  above),  what  is  your  estimate.. of  its  significance? 

a.  Highly  b.  Significant  c. 

Significant 


5.  Comments 


Slightly  d.  Of  No 
Significant-  Significance 


Name  and  5rad^ 


Organization 


Position  or  litie 


Address 


